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discharged  from  the  military  or  naval  service  for  disability 
aridng  from  sickness  or  wounds  incurred  in  the  line  of  duty.. 

£D|ineers,  report  of  the  Chief  of  (vol.  2,  parts  1  and  2) 

Estimates  of  appropriations.    (See  Appropriations.) 

Expenditures  and  receipts  of  the  United  States,  an  account  of, 
for  the  year  ending  June  30,  1873 

Expenditures  and  receipts  of  the  United  States,  an  account  of, 
for  the  year  ening  June  30, 1874 

Expenditures  in  the  State  Department,  letter  from  the  Secre- 
tary of  St|ite,  transmitting  statement  of  contingent  fund  for  , 
the  department 

Explosions,  steam-boiler,  message  from  the  President,  trans- 
mitting the  report  of  the  commission  appointed  under  act  of  [ 
March  3,  1873,  relative  to  the  causes  of 
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Fees  of  customs  officers,  letter  from  Secretary  of  Treasury, 

^ansmitting  a  statement  of 14       65 

Fire,  security  of  public  bnildings  against,  message  from  the  ' 
President,  transmitting  report  of  the  commission  appointed 
to  examine  into  the  security  of,  in  the  city  of  Washington . .  10       10 

Fishery  Commission,  award  of  the  Halifax,  of  1877,  with  docu-  ; 

ments  and  prooeedings  (3  volumes) 18,19,20       89 

Flashing  Bay,  New  York,  letter  from  the  Secret-ary  of  War,  ' 

transmitting  report  relative  to  improvement  of '  17       74  | 

Forage,  letter  from  the  Secretary  of  War,  recommending  an 
ameodment  of  the  statutes  in  relation  to  commutation  of. ..  10       17 

Foreign  relations,  papers  relating  to 11  1 

Appendix,  containing  correspondence  rela- 
tive to  the  improvement  of  commercial 
interconrse  between  the  Uuited  States 
and  foreign  countries,  preceded  by  a  list 
of  papers  and  followed  by  an  index  of  per-  ' 

sons  and  subjects 11  1 

Foreign  countries,  report  upon  the  commercial  relations  of  the 

United  States  with,  for  the  year  1877 22     102 

Fishery  Commission,  docnments  and  proceedings  of  the  Hali- 
fax (3  vols.) 18,19,20       89 

Forestry,  message  froni  the  President  of  the  United  States, 
transmitting  a  special  report  upon  the  subject  of,  by  the  | 

Commissioner  of  Agriculture , '  10      24  | 

Fori  Monroe,  Va.,  letter  from  the  Secretary  of  War,  reoom- 

mtDding  appropriations  for  six  new  buildings  at 14       43 

Fcnda  in  customs  revenue,  letter  from  the  Secretary  of  the 


tnmarj,  transmitting  draught  of  a  bill  to  prevent 17       86 

hwdnea^s  Hospital  and  Asylum,  report  upon  the  (vol.  1) Digitized ^yCjfeOQl^ 
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Fuel,  letter  from  the  Secretary  of  War,  recoDimending  an 
amendment  of  the  statates  in  relation  to  commutation  of 

G. 

Geological  and  geographical  surveys,  a  letter  from  the  Secre- 
tary of  the  Interior,  transmitting  a  report  of  Professor  Pow- 
ell in  regard  t<o,  in  response  to  a  resolution  of  the  House  — 

General  of  the  Army,  report  of  the  (vol.  1) 

General  Land  Office,  letter  from  the  Secretary  of  the  Interior 
concerning  deficiency  for  contingent  expenses  of  the 


H. 

Halifax  Commission,  1877,  award  of  the  Fishery  Commission, 
documents  and  proceedings  of,  under  the  treaty  of  Washing- 

ington  of  May  6, 1871,  in  three  volumes 

Harbor  at  Cincinnati,  letter  from  the  Secretary  of  War,  trans 
mitting  a  report  of  engineer  concerning  protection 

of,  from  ice 

Norfolk,  Hampton  River,  Pagan  Creek,  and  Hie 
Chickahominy  and  Blackwater  Rivers  in  Virginia, 
letter  from  the  Secretary  of  War,  transmitting  re- 
port of  engineer  on  improvement  of 

Hampton  River,  letter  of  Secretary  of  War,  transmitting  re- 
ports of  engineer  upon  the  improvement  of 

Hayden,  Pro^ssor  F.  V.,  preliminary  report  of  the  field-work  of 
the  United  States  geological  and  geographical  survey  of  the 

Territories  by 

Hot  Springs  (Arkansas)  Commission,  report  of  the 

Hnrtt,  Captain  F.  W.,  assistant  quartermaster,  testimony  and 
papers  in  case  of,  transmitted  by  Secretary  of  War 
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I. 

Illinois,  survey  of  lake-beds,  letter  from  Secretary  of  Interior 
in  response  to  a  resolution  of  the  House  In  reference  to  the 

survey  of 

Indian  Afiairs,  report  of  the  Commissioner  of  (vol.  1) 

papers  accompanying 

report  of  the  Commissioner  of,  of  disbursements 
for  the  Indian  Department  for  year  ending 

June  30, 1877 

Indiana,  survey  of  lake-beds,  letter  from  Secretary  of  Interior 
in  response  to  a  resolution  of  the  House,  in  reference  to  the 

survey  of 

Indians,  letter  from  the  Secretary  of  War,  in  response  to  a  reso- 
lution of  the  House  concerning  the  protection  of  the 

residents  of  Colorado  against  the 

letter  from  the  Secretary  of  the  Interior  relative  to 
land-entries  by,  in  Michigan,  and  certain  frauds 

practiced  upon 

Informers,  letter  from  the  Secretary  of  the  Treasur>%  trans- 
mitting a  detailed  report  of  the  sums  allowed  as  compensa- 
tion to  officers  of  customs  and 

Insane,  Government  Hospital  for,  report  of  the  operations  of, 

by  the  board  of  visitors  (vol.1) 

Inspectors  of  customs,  letter  from  the  Secretary  of  the  Treas- 
ury, transmitting  letter  from  Commissioner  of  Customs  pro- 
posing an  alteration  of  certain  sections  of  the  Revised  Stat- 
utes hxing  the  compensation  of 

Interest  paid  to  national  banks,  letter  from  the  Secretary  of 
the  Treiewury,  transmitting  a  statement  of  the  sums  paid  to.. 

Internal  Revenue,  Commissioner  of,  annual  report  of 

Interior  Department,  accountability  of  disbursing-clerk  of, 
letter  from  the  Secretary,  recommend- 
ing that  he  be  relieved ' 
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Interior  Department,  employ^  who  have  Berved  in  the  mili- 
tary and  naval  service,  letter  from  the 

Secretary,  transmitting  a  list  of , 

contingent  fond  of,  letter  from  the  Sec- 
retary of,  transmitting  detailed  ac- 
count of  expenditure  of 

Interior,  Secretary  of  the,  annual  report  of  the  (vol.  1) , 

letter  from,  relating  to  land  entries  by  Indians  in  Michi- 
gan   

annaal  report  of  the  Commissioner  of  the  General  Land 

Office  (vol.1) , 

papers  accompanying  the  above  report  (vol.  1) .... 

report  of  ttie  Commissioner  of  Indian  Affairs 

papers  accompanying  the  same  (vol.1) 

report  of  the  commission  appointed  to  meet  the  Sioux  In- 
dian chief  Sittioe-Bull,  with  a  view  to  avert  hostile 
incursions  into  the  territory  of  the  United  States 
from  the  Dominion  of  Canada  (vol.1) 

report  of  the  Commissioner  of  Pensions 

report  of  the  field-work  of  the  United  States  geological 
and  geographical  survey  of  the  Territories  under 
Professor  Hayden  (vol.  1) 

report  on  the  geological  and  geographical  survey  of  the 
Rocky  Mountain  region  by  J.  W,  Powell  (vol.  1) . 

report  of  the  commission  appointed  under  act  of  March, 
ld77,  regarding  the  Hot  Springs  reservation  in  the 
State  of  Arkansas  (vol.1) 

report  of  the  government  directors  of  the  Union  Pacific 
Railnid  (vol.  1) 

report  upon  the  Yellowstone  National  Park  (vol.  1) 

report  of  the  Columbia  Institution  for  the  Deaf  and  Dumb 
(vol.1) 

report  npon  Freedman's  Hospital  and  Asylum  (vol.  1) 

report  npon  the  Columbia  Hospital  for  Women  and  Lying- 
in  Asylum  (vol.1) , 

report  of  the  board  of  visitors  upon  the  operations  of  the 
Government  Hospital  for  the  Insane  (vol.  1) 

report  of  the  Architect  of  the  Capitol 

tabular  statements  of  the  disbursements  made  from  the 
appropriations  for  the  Indian  Department  for  the 
fiscal  year  ending  June  30, 1877,  and  of  salaries  and 
incidental  expenses  paid  at  each  agency  in  the  In- 
dian service  during  said  period , 

deficiency  for  the  contingent  expenses  of  the  General  Land 
Office,  letter  from  the  Secretary  of  the  Interior  con- 
oemiiu; , 

contingent  fund  of  the  Interior  Department,  letter  from 
the  Secretary  of  the  Interior,  transmitting  detailed 
account  of  expenditures  of. , 

accoantability  of  disbursing-clerk,  letter  from  the  Secre- 
tary of  the  Interior,  recommending  that  the  disburs- 
ing-clerk of  the  department  be  relieved  from  respon- 
sibility of  the  payment  of  certain  forged  vouchers.. 

adoption  of  the  metrical  system,  letter  from  the  Secretary, 
transmitting  report  concerning 

Yellowstone  National  Park,  letter  m)m  the  Secretary  in 
regard  to  the  better  protection  of,  from  injury 

lands  granted  the  State  of  ifichigan  for  railroad  purposes. 
Tetter  from  the  Secretary,  transmitting  information 
concerning 

geological  and  geographical  surveys,  letter  from  the  Sec- 
retary, transmit  tin|;  a  report  of  Professor  Powell  in 
regara  ti  surveys,  m  response  to  a  resolution  of  the 
House 

geological  and  geographical  surveys,  letter  from  the  Sec- 
tary, in  response  to  a  resolution  of  the  House,  trans- 
mitting a  report  of  Professor  Hayden 
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iDterior,  Secretary  of  the,  survey  of  lake-beds  in  lodiaoa  and 
Illinois,  letter  from  the  Secretary 
in  response  to  a  resolntion  of  the 

Honse,  in  reference  to  the 

employes  in  the  Interior  Department  who  have  served  in 
military  and  naval  service,  letter  from  the  Secre- 
tary, transmitting  a  list  of 

ravage*  of  the  locusts,  letter  from  the  Secretary,  transmit- 
ting a  report  from  the  commission  of  entomologists 

on  the,  in  Western  States  and  Territories 

Iron,  steel,  and  other  metals,  report  of  board  for  testing,  trans- 
mitted by  President 

Italy,  letter  from  the  Secretary  of  State,  transmitting  a  letter 
from  the  Italian  minister  concerning  the  marks  of 
respect  shown  to  the  memory  of  Victor  Emanuel  I, 
late  King  of 

J. 

Jetties,  South  Pass,  Mississippi  River,  letter  from  the  Secre- 
tary of  War,  relative  to  report  of  M.  K.  Brown,  engineer,  re- 
lating to  the  work  on 

Joint  commission,  report  of  the,  created  to  direct  and  super- 
vise the  completion  of  the  Washington  Monument 

Jndge-Advocate-Qeneral,  rejiort  of 

K. 
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Kansas  Pacific  Railroad,  letter  from  the  Attorney-General  of  \ 
the  United  States,  in  response  to  a  resolution  of  the  House  ' 

in  relation  to  suits  agaiust  the 17      76 

Khed  i  ve  of  Egypt,  letter  from  the  Secretary  of  War,  concern  i  ng 
a  decoration  conferred  upon  Assistant  Surgeon  Wilson,  United  , 

States  Army,  by  the 10,    23 

King  Victor  Emanuel,  of  Italy,  letter  from  the  Secretary  of  I 
State,  transmitting  a  letter  from  the  Italian  minister  concern-  <  ' 

ing  the  marks  of  respect  shown  to  the  memory  of 14'    69 

L. 

Lake-beds,  survey  of,  in  Indiana  and  Illinois,  letter  from  the 
Secretary  of  the  Interior,  in  response  to  a  resolution  of  the 
House  in  reference  to..,.. I  17  |    83  i 

Lake  Michigan  and  Sturgeon  Bay  Ship  Canal,  letter  from  the  I 
Secretary  of  War,  transmitting  report  of  engineer  on  the 
improvement  of ,  14       44  | 

Land-grant  railroads,  letter  from  the  Secretary  of  War,  rela-  I 
tive  to  a  decision  of  the  Supreme  Court  upon  the  matter  of  ' 
pavmentsto I  10       20 

Land  entries  by  Indians  in  Michigan,  letter  from  the  Secre-  , 
tary  of  the  Interior,  relating  to 17  |    82 

Land  Office,  letter  from  the  Secretary  of  the  Interior,concerning  , 
deficiency  for  contingent  expenses  of  the  General  Land  Office.  10       13 

Land  Office,  report  of  the  Commissioner  of  the  General  Land 
Office(vol.  1) 8        1  I 

Lands  granted  to  the  State  of  Michigan  for  railroad  purposes,  ' 
letter  irom  the  Secretary  of  the  Interior,  transmitting  infor- 
mation concerning  lands  granted  to 17       77^ 

Leavenworth  military  prison,  report  concerning  (vol.  I) 2         1  ' 

Legal-tender  notes,  letter  from  the  Secretary  of  the  Treasury, 
in  reference  to  sale  of  United  States  bonds  for  outstanding  ..  14       63 

Locusts,  ravages  of,  letter  from  Secretary  of  Interior,  trans- 
mitting a  report  from  commission  of  entomologists  on  the  ...  17       95  , 

Loss  of  the  steamer  Metropolis,  letter  from  the  Secretary  of  ' 

the  Treasury,  transmitting  report  of  the  Life-Saving  Service 
in  reference  to 14       58 

Louisiana,  commission  sent  to,  by  the  President,  letter  from  the  ^-^ 

^  Secretary  of  State,  transmiitiug  corresiwndence,  ^c oigitized  byCi005[lc 
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M. 

MiO  steamship  service,  letter  from  the  Postmaster-General, 
in  eompliaaoe  with  the  resolation  of  the  Honse,  transmitting 

a  tabalar  statemeDt  of  the  ocean,  of  foreign  countries 

MaO&  offer  for  carrying  land  and  water,  established,  &g 

McAllister,  dredge-boat,  letter  from  the  Secretary  of  War,  in 

relation  to 

Metrical  system,  letter  from  the  Secretary  of  the  Treasury, 
transmitting,  in  response  to  a  resolution 
of  the  Honse,  reports  concerning  adoption 

of  the,  of  weights  and  measures 

letter  from  the  Secretary  of  the  Interior  in 

regard  to  the  above 

letter  from  the  Secretary  of  War  in  regard  to 

the  above 

Metropolis,  loss  of  steamer,  letter  from  the  Secretary  of  the 
Treasary,  transmitting  report  of  the  Life-Saving  Service  in 

reference  to 

Miehigan,  land  i^ranted  to,  for  railroad  purposes,  lett«^r  from 
Secretary  of  Interior,  transmitting  information  con- 
cerning  

letter   from  Secretary  of  the  Int>erior,  relating  to 

land  edtries  by  Indians  in  the  State  of 

Military  Academy,  report  of  visitors  to  (vol.  1 ) 

letter  from  the  Attorney-General,  in  re- 
sponse to  a  resolution  of  the  House  in 
reference  to  the  appointment  of  cadets  to 

the  Naval  and,  by  the  President 

Military  posta,  abondonment  of  certain,  letter  from  the  Secre- 
tary of  War  concerning 

Military  poet,  site  for  in  Texas,  letter  from  the  Secretary  of 

Wsr  relative  to  the  donation  of  land  as  a 

Military  roads  in  Arizona,  letter  from  the  Secretary  of  War 

io  relation  to  certain 

Mint,  report  of  the  Director  of 

Minssippi  River,  jetties.  South  Pass,  letter  from  Secretary  of 
War,  relative  to  the  report  of  M.  R.  Brown, 
engineer,  relating   to  the  work  of    Mr. 

Eads  at 

improvement  of  Southwest  Pass  of,  letter 
from  the  Secretary  of  War,  transmitting 
report  of  engineer  upon  the  improvement 

of 

South  Pass  of,  letter  from  the  Secretary  of 
War,  transmitting  a  report  upon  the  im- 
provement of 

reservoirs  to  improve  the  navis^ation  of,  let- 
ter from  the  Secretary  of  War,  transmit- 
ting information  concerning  the  effect  of., 
improvement  of,  letter  from  the  Secretary 
of  War,  transmitting  report  of  Chief  of 

Engineers  upon  the  necessity  for 

S[>tith  Piirt^  i>f^  repLirt  of  the  engineer  on  the 

iraprovf^mt^iit  of  . .- 

mi^pj^VQttt  of  the  biM  for  Hi*t^oiJil  term  of  United  States 
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tn^Motfage  from  tbo  Pro^Ult'ot  of  the  United  States 

^A^golunattoiM  for 

Wimifi  ffiv«r,  letter  from  ibe  Sr:iT*'tary  of  War,  transmitting 

t*pott  of  Chief  of  Eo^i  niien*  on  f  tu'^  i  mnrovement  of 

Wa<j  Wator-Pnwer  Company,  kUt^r  from  the  Secretary  of 
Vir4r.tnitiftmitttTig«i>[nm(inii:fltinti  tVom  the  president  of,  of 
Vobc«,  IlU  with  nTwportof  the  i'fiief  of  Ordnance  thereon.. 
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N. 

National  banks,  letter  from  the  Secretary  of  Treasory,  trans- 
mitting  a  statement  of  the  samspaid  for  interest  io  coin  and 
carrency  upon  bonds  held  by 

Naval  Academy,  appointment  of  cadets  to,  letter  from  Attor- 
ney-General in  reference  to 

Navy  Department,  civil  employ^  in,  letter  from  the  Secretary 
of  Navy,  transmitting  a  list  of  civil  employ^  in  that  depart- 
ment for  year  ending  December  31,1877 

Navy,  letter  from  the  Secretary  of  War,  in  response  to  a  res- 
olution of  House,  transmitting  aliHt  of  persons  in  the  em- 
ploy of  that  department  who  nave  rendered  service  in  the 
Atmy  or 

Navy,  Secretary  of,  annual  report  of  the 

transmits  list  of  civil  employes  io  his  de- 
partment  

Navy,  State,  and  War  Department  buildings,  report  of  the 
engineer  upon  the  state  or  (vol.  1) 

New  Mexico  and  Colorado,  letter  from  the  Secretary  of  War, 
transmitting  reports  on  lines  of  communication  between 

New  York,  letter  from  the  Secretary  of  War,  transmitting  report 
relative  to  improvement  of  Flushing  Bay 

Norfolk  Harbor,  letter  from  the  Secretary  of  War,  transmitting 
a  report  of  engineers  upon  the  improvement  of 


O. 

Ocean  mail  steamship  service,  letter  from  the  Postmaster-Gen- 
eral, in  compliance  with  a  resolution  of  the  House,  trans- 
mitting a  tabular  statement  of,  of  foreign  countries 

Officers,  commutation  allowed  in  certain  cities,  letter  from  Sec- 
retary of  War,  transmitting  a  list  of,  who  received. 

Ordnance,  Chief  of,  annual  report  of  (vol.  3) 

P. 

Pacific  Railroad,  Kansas,  letter  from  the  Attomejr-General,  in 
resj^nse  to  a  resolution  of  the  House  in  relation  to  suits 

against  the 

Pagan  Creek,  Virginia,  letter  from  Secretary  of  War,  trans- 
mitting reports  of  engineers  upon  the  improvement  of,  Slo  .. 
Painting,  message  from  the  President,  informing  Cengress  that 
he  ha!d  delivered  to  Mrs.  Elizabeth  Thompson  a  copy  of  the 

Joint  resolution  accepting 

Pardons,  letter  from  the  Attorney-General,  in  response  to  a 
resolution  of  the  House,  transmitting  a  list  of,  by  the  Presi- 
dent between  March  4,  1877,  and  May  20,  1878 

Park,  Yellowstone  National,  lett<)r  from  the  Secretary  of  the  In- 
terior in  regard  to  the  better  protection  of  the 

Patents,  annual  report  of  the  Commissioner  of 

Paymaster-General,  annual  report  (vol.  1) 

Payments  to  informers,  letter  from  the  Secretary  of  the  Treas- 
ury, transmitting  a  detailed  report  of  the  sums  allowed  as 

compensation  to  officers  of  customs 

Pensions,  annual  report  of  the  Commissioner  of  (vol.  1) 

Pennsylvania  avenue,  letter  from  the  President,  transmitting 

report  of  Commissioners  upon  the  repavement  of 

Postmaster-General,  report  of  the 

transmits   a   tabular   stotement  of  the 
ocean  mail  steamship  service  of  foreign 

countries 

offer  for  carrying  mail8,  land  and  water 

mails  established,  &o I 

Powell,  J.  W.,  report  on  the  geographical  and  geological  sur- 
vey of   the  Rocky  Mountain  region 

(vol.1) 

on  the  arid  regions  of  the  United  States.. 
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Part. 


Preadent  of  the  United  States,  traDsmits  aoDoal  mesHage  and 

accompanyiDg  doGumeDts, 
second  session,  Forty-fifth 
Congress 

transmits  papers  relating  to 
the  foreign  relations  of  the 
United  States,  preceded  by  a 
list  of  papers  and  followed 
by  an  index  of  persons  and 
subjects 

transmits  report  of  the  joint 
commission  created  to, direct 
and  supervise  the  completion 
of  the  Washington  Monu- 
ment   

transmits  report  of  the  commis- 
sion appointed  to  examine 
into  the  security  of  the  pub- 
lic buildings  in  the  city  of 
Washington  against  fire 

transmits  report  of  commis- 
sioners upon  the  repavement 
of  Pennsylvania  avenue 

transmits  a  special  report  upon 
the  subject  of  forestry,  by 
the  Commissioner  of  Agri- 
culture   

transmits  the  recent  correspon- 
dence between  the  Govern- 
ments of  Venezuela  and  the 
United  States,  in  relation  to 
the  Venezuelan  Mixed  Claims 
Commission,  in  answer  to  a 
resolution  of  the  House 

transmits  a  report  of  the  Attor- 
ney-General, in  answer  to  a 
resolution  of  the  House,  upon 
the  operation  of  the  Union 
Pacific  Bailroad  and  its 
branches 

transmits  report  of  the  com- 
mission appointed  under  the 
act  of  Congress  approved 
March  3, 187S,  relative  to  the 
causes  of  steam-boiler  explo- 
sions   

informs  Congress  that  he  has 
delivered  to  Mrs.  Elizabeth 
Thompson  a  copy  of  the  joint 
resolution  accepting  a  paint- 
ing tendered  by  her 

communicates,  by  message,  his 
reasons  for  withholding  ap- 
proval of  the  bill  (H.  R.  1093) 
entitled  '*An  act  to  author- 
ize the  coinage  of  tbe  stand- 
ard silver  dollar  and  to  re- 
store its  legal-tender  char- 
acter"   

communicates,  by  message,  his 
reasons  for  withholding  ap- 
proval of  the  bill  (H.  R.  3072) 
of  the  House  authorizing  a 
special  term  of  the  circuit 
court  of  the  United  States  for 
the  southern  district  of  Mis- 
sissippi   ^ 
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President  of  the  United  States,  transmits,  in  response  to  a  res- 
olution of  the  House,  a  re- 
port from  the  Secretary  of  | 
State  in  reference  to  the 
seizure  of  the  steamer  Vir- 
ginius i 

transmits  the  documents  and 
proceedings  of  the    Halifax  '  \ 

Commission,    1877    (Fishery  . 
Commission),      under      the  |  ^ 

treaty  of  Washington  of  May,  i  ' 

1871,  in  three  volumes |  18, 19,20  ,    89 

transmits,  by  message,  a  oom-  | 

munioation  from  the  Score-  I 
tary  of  State,  in  response  to  a 
resolution  of  the  House,  in 
relation  to  the  convention 
for  establishing  an  interna- 
tional bureau  of  weights  and 
measures 

transmits  letter  from  the  Attor- 
ney-General, in  reference  to 
the  appointment  of  cadets 
to  the  Naval  and  Military 
Academies  by 

transmits  letter  from  the  Sec- 
retary of  State,  transmitting 
correspondence,  &c.,  in  con- 
nection with  the  commission 
appointed  by  the.  to  visit 
'        Louisiana,  in  April,  1877 

transmits  report  of  the  board 
for  testing  iron,  steel,  and 

other  metSs 

Public  buildings,  rej)ort  of  the  commission  appointed  to  exam-  | 
ine  into  the  security  of  the  public  buildings  in  the  city  of 
Washington  against  fire .« 

Q. 

Quartermaster-General,  report  of  (vol.  1) i 

Quarters,  commutation  of,  letter  from  the  Secretary  of  War,  | 
recommending  an  amendment  of  the  statutes  in  relation  to..' 

E.  ' 

I 

Railroads,  land-grant,  letter  from  the  Secretary  of  War,  rela- 
tive to  a  decision  of  the  Supreme  Court  upon  the 

matter  of  payment  to I 

lands  granted  the  State  of  Michigan  for,  letter  from 
the  Secretary  of  Inteiior,  transmitting  informa- 
tion concerning I 

Union  Pacific  and  its  branches,  message  from  the 
President,  in  answer  to  a  resolution  of  the  House, 
transmitting  a  report  of  the  Attorney-General 

upon  the  operation  of 

location  of  Southern  and  Texas  Pacific,  letter  from 
the  Secretary  of  War  concerning  the,  through 
Fort  Yuma  reservation  and  across  the  Colorado  i 

River  

Reappropriations  for  1875  and  ])rior  years,  letter  from  the  Sec- 
retary of  the  Treasury,  transmitting  estimates  of 

Receipts,  decrease  of,  from  internal  revenue,  letter  from  Com- 
missioner of  Internal  Revenue,  showing 

Receipts  and  expenditures,  an  account  of,  for  the  year  ending 
June  30, 1873 
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Beeeipts  and  expenditaree,  an  account  of,  for  the  year  ending  | 

Jane  30,  1874 ; 

Bepain  on  the  Speiden  building,  letter  from  the  Secretary  of  i 

War,  recommending  an  appropriation  for 

B^Tement  of  Pennsylvania  avenue,  report  of  the  commis- 

BioneTs  upon  the 

B^wrroirs,  to  promote  the  navigation  of  the  Mississippi  River, 
letter  from  the  Secretary  of  War,  transmitting  information 

ooDceraing  the  effect  of 

Beveoce,  prevention  of  frauds  in  customs,  letter  from  the  Sec- 
retary of  the  Treasury,  transmitting  draught  of  a 

bill  to  prevent 

inTestigation  of  the  customs  service,  letter  from  the 
Secretary  of  the  Treasury,  transmitting  papers 

relative  to 

Boberts,  Marshall  O.,  report  of  the  Quartermaster-General,  rela- 
tive to  the  names,  ages,  &c.,  of  the  steamships  purchased  of, 
ind  owned  in  part  or  whole  by 
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Siginaw  River,  proposed  bridge  over,  letter  from  the  Secre- 
tary of  War,  transmitting  report  relative  to 

Saint  Croix  River,  letter  from  the  Secretary  of  War,  trans- 

mitting  report  npou 

Sale  of  United  States  bonds  for  outstanding  legal-tender  notes, 
letter  from  the  Secretary  of  the  Treasury,  in  response  to  reso- 
lution of  the  Honse  concerning 

Seamen,  certificates  of  citizenship  to,  during  year  ending  De- 
eember,  31,  1877,  letter  from  the  Secretary  of  State,  trans- 
mitting number  of : 

Security  of  public  buildings  against  fire  in  the  city  of  Wash- 
ington, report  of  commission 

^pui  OflQcer,  annual  report  of  Chief  (vol.  4) 

Silver  bill,  veto  of,  message  from  the  President,  assigning  rea  • 

BODS  for  withholding  his  signature  to  (H.  R.  1093) 

Sitting  Bull,   report  of  the  commission  appointed  to  visit 

(vol.  l> ,,. 

Soldi^ra'  Home,  reiwrt  of  the  Inward  of  commissioners  (vol.  1).. 
AnQlh  Paos  of  the  MiaaJssippi  River,  improvement  of,  report 

of  estgineer  (  vol.  1) 

letter  from  the  Secretary  of  War  on  above 

Scmthwest  Patw  of  the  Miasiseippi  River,  letter  from  the  Secre- 

t*ry  of  War'oa  the  i  m  pro vt?njent  of 

touthera  Pacific  Railroad,  location  of,  letter  from  the  Secretary 

of  War 

^^widcn  bnildin j:,  n&paira  of. 

Stite,  War,  and  Navy  Department  building,  report  of  engineers 

*ii{toL  1) 

St«le  Depart nic^nt,  esponditiue  of^the,  letter  from  the  Secre- 
tary, iraDBmittiDg  etatenient  of , 

5Ut«,  Secretary  of,  trati&iiiita  statement  of  expenditures  in  his 

departmetib 

tranauiit^  abstract  of  returns  made  by  the 
collector  of  customs  of  the  nnmber  of 
BcaTtL^D  hAving  received  certificates  of 

citizenship  during  1877 

trana»LJta  letter  from  the  Italian  minister, 
conieroing  marks  of  respect  shown  the 
Diemory  of  Victor  Emanuel  I,  late  King 

ofltAly 

transmits  correspondence,  &c.,  in  conneo- 
t  Ujxi  with  the  commission  appointed  by 
llio  Prt^Hidont  to  visit  Louisiana  in  April, 

ih;7 

t  Iroiler  e^pkalonSi  report  of  commission 
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Sabject. 


Steamer  Virginias,  measage  from  the  President,  transmitting  a 
report  from  the  Secretary  of  State  in  reference  to  seizure  of  i 


the. 


Snite  against  the  Kansas  Pacific  Railroad,  letter  from  the  Attor-  ! 
ney-General  of  the  United  States,  in  relation  to 

Sargeon-General,  annual  report  of  the,  for  the  year  ending 
June  30, 1877  (vol.  1) 

Surgeon  at  West  Point,  New  York,  letter  from  the  Secretary  I 
of  War,  transmitting  teportof 

Surveys,  geological  and  geo^phical,  letter  from  the  Secre- 
tary of  tne  Interior,  transmitting  report  of  Professor  Hayden 
upon • 

Surveys  of  lake-beds  in  Indiana  and  Illinois,  letter  from  the 
Secretary  of  the  Interior  in  reference  to 

Surveys  by  the  War  Department  for  the  last  ten  years,  letter 
from  the  Secretary  of  War  relating  to 


Volume. 


14 


Territories,  preliminary  report  of  the  field-work  of  the  U  nited 

States  Geological  and  Geographical  Survey  of  the  (vol  1)  . .. 

Texas,  letter  from  the  Secretary  of  War,  transmitting  report 

of  Colonel  Hatch  on  the  subject  of  El  Paso  troubles 

in 

letter  from  the  Secretary  of  War,  transmitting  reports 
of  the  commission  appointed  to  investigate  the  £1 

Paso  troubles  in 

Texas  Pacific  and  Southern  Pacific  Railroad,  letter  from  the 
Secretary  of  War,  concerning  the  location  of,  through  Fort 

Yuma  reservation  and  across  the  Colorado  River 

Texas,  site  for  a  military  po»t  in,  letter  from  the  Secretary  of 

War,  relative  to  the  donation  of  lands  for 

Thompson,  Mrs.  Elizabeth,  letter  from  the  President,  in- 
forming Congrees  that  he  had  delivered  a  copy  of  a  joint 
resolution  of  Congress  accepting  a  painting  tendered  by  her 
to 


Treasurer  of  the  United  States,  annual  report  of,  for  year  end- 
ing June  30, 1877 

Treasury,  Secretary  of,  annual  report  of,  on  the  state  of  the 

finances 

Papers  accompanying  the  above : 

Report  ot  the  Commissioner  of  Internal  Revenue 

Report  of  the  Comptroller  of  the  Currency 

Report  of  the  Director  of  the  Mint 

Report  of  the  First  Comptroller 

Report  of  the  First  Auditor 

Report  of  the  Treasurer  of  the  United  States 

Report  of  the  Superintendent  of  the  Coast  Survey 

Report  of  the  Commissioner  of  Customs 

Report  of  the  Commiasioner  of  Indian  Affairs 

Report  of  the  Register  of  the  Treasury 

Treasury,  Secretary  of,  transmits  estimates  of  apppropriations 

for  fiscal  year  ending  J  uiie  30, 1879.. . 

transmits  a  statement  in  reference  to 

the  interest  of    the  government  in 

the  Dismal  Swamp  Canal 

'                   transmits  papers  relative  to  the  investi- 
gation of  tne  customs  service 

transmits  report  of  the  sums  allowed  as 
compensation  to  officers  of  customs 
and  informers  for  fiscal  year  ending 

June  30, 1877 

transmits  estimates  of  appropriations 
for  payment  of  claims  due  prior  to 

July  1,1875 

transmits  list  of  claims  allowed  under 
the  act  of  July  4, 1864 
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Sabject. 


1Veifiii7,Seeretary  of,  traDsmits  answer  to  resolution  of  the 
HoQse,  with  statement  of  the  snms 
paid  for  interesti  in  coin  and  cnrrency, 
upon  bonds  held  by  national  banks.. 

transmits  an  acconnt  of  the  receipts 
and  expenditures  for  the  year  ending 
June  30, 1873 

transmits  a  copy  of  a  letter  from  the 
Commissioner  of  Cnstoros,  relative  to 
the  compensation  of  inspectors  of 
customs 

transmits  an  account  of  the  receipts 
and  expenditures  for  the  year  ending 
June  30, 1874 

transmits  estimates  of  deficiencies  in 
appropriations  for  the  year  1878  and 
prior  years 

transmits  estimates  of  amounts  to  be 
reappropriated  for  the  year  1875,  and 
for  prior  years 

transmits  a  communication  from  the 
Commissioner  of  Internal  Revenue, 
showing  a  decrease  of  receipts  for 
the  current  fiscal  year 

transmits  report  of  the  Life-Saving 
Service,  relatiye  to  the  loss  of  the 
Steamer  Metropolis 

transmits  answer  to  a  resolution  of 
the  House  in  reference  to  the  sale  of 
United  States  bonds  for  ontstAudlng 
legal-tender  notes 

transmits  a  statement  of  emoluments 
and  fees  of  customs  officers 

communicates,  in  response  to  the  reso- 
lution of  the  House  relative  to  the 
adoption  of  the  metrical  system,  and 
transmits  certain  reports  in  reference 
thereto  

communicates,  in  response  to  a  resolu- 
tion of  the  House,  relative  to  duties 
on  foreign  imports 

transmits  draught  of  a  bill  to  prevent 
frauds  in  customs  revenues 

transmita  annual  report  of  the  Chief  of 
Bureau  of  Statistics 


Volume. 


No.  ;  Part. 


U. 

ilatro  Ptciflc  Eailroad,  laeeaaKe  from  the  President,  transmit- 
tinj;,  in  nn^ivE^r  to  a  resolution  of  the 
llouso,  n  n  |K>rt  of  the  Attomey-Qen- 

erfll  upon  Xht^  operation  of  the 

report  of  tlif*  government  directors  of 
fbo,  for  tbii  year  ending  June  30, 

lo:7,  (vol,  1) 

fOTtftl  fiutea  troops,  commtjoiciitiiju  from  the  Secretary  of 
Ww,  stowing  IbcdiatribotiuQ  of 

V. 

^M»ii«t;ui  Mixed  Claims  CommL^mon,  mcRsage  from  the  Pres- 
idttttf  ID  ooaw^r  to  a  rfrwltitiou  of  the  House,  transmitting 
WnMDtoorrespottdencebetiXTeen  tlnii  Governments  of  Ven- 
«U(J««odfhe  United  State*  in  reliirion  to  the 

'*toM  Iheftilver  bill,  mesfta^eor  lb<j  President,  with  his  rea- 
•Hi*  (at  witbboJding  his  approval  t^f  the  silver  bill  (H.  R. 

wsaj 
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Sabject. 


Veto  of  the  bill  for  special  term  of  United  States  coart  in  Mis- 
sissippi. Messaee  from  the  President,  assi|(nioR  bis  reasons^ 
for  witbboldingbis  approval  of  said  bill  (H.  R.  3072) 

Virginios,  steamer,  message  from  the  President^t  ransmitting, 
in  compliance  witb  a  resolution  of  the  Honse,  a  report  from 
the  Secretary  of  State  in  reference  to  the  seizure  of 


Part. 


W. 

War  Department,  surveys  by  the,  letter  frem  the  Secretary  of 
War,  in  response  to  a  resolution  of  the 
House,  relating  to  surveys  conducted  by, 

for  the  last  ten  years 

list  of  clerks  in  the,  letter  from  the  Secre- 
tary of  War,  transmitting 

War  Department  building,  report  of  the  engineers  in  charge  of. 

War,  Secretary  of,  an nn^S  report  of  (vol.  1) 

Papers  accompanying  the  above : 

Report  of  the  General  or  the  Army 

Report  of  the  Judge- Advocate-General 

Report  of  the  Quartermaster-General 

Report  of  the  Commissary-General  of  Subsistence 

Report  of  the  Surgeon-General 

Report  of  the  Paymaster-General 

Report  of  the  Board  of  Visitors  to  the  United  States  Mili- 

tarv  Academy 

Report  of  the  Board  of  Commissioners  of  the  Soldiers' 

Home 

Report  on  the  State,  War,  and  Navy  Department  buildings. 
Reports  upon  the  improvement  of  the  South  Pass  of  the 

Mississippi  River 

Report  concerning  Leavenworth  military  prison 

Report  cf  the  Ireedmen's  branch  of  theAdjutant-Genemrs 

Office 

Report  of   the  Chief  of  Engineers  (volume  2,  parts   1 

and  2) 

Report  of  the  Chief  of  Ordnance  (volume  3) 

Report  of  the  Chief  Signal  Officer  (volume  4) 

War,  Secretary  of,  transmits  reports  of  chiefs  of  bureaus  upon 
the  adoption  of  the  metrical  system,  in  re- 
sponse to  a  resolution  of  the  House 

transmits  report  of  the  Adjutant-General  in 

the  case  of  George  A.  Armes 

communicates  relative  to  the  donation  of 
laud   as  a  site  for   a   military  post  in 

Texas  

communicates,  recommending  an  appropri- 
ation to  repair  the  Speiden  building 

transmits  list  of  clerks  in  the  War  Depart- 
ment   

communicates,  recommending  an  amend- 
ment of  the  statutes  in  relation  to  commu- 
tation of  quarters,  fuel,  and  fora^ 

transmits  estimates  of  appropriations  for 
certain  deficiencies  in  the  appropriations 

for  the  Army 

communicates  relative  to  a  decision  of  the 
Supreme  Court  upon  the  matter  of  pay- 
ments to  land- grant  railroads 

communicates  relative  to  certain  military 

roads  in  Arizona 

transmits  report  of  Chief  of  Engiueers  upon 
the  necessity  for  the  improvement  of 
the  Mississippi,  Missouri,  and  Arkansas 
Rivers 
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28 

33 
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41 
43 

44 

48 
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52 
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64 
66 
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84 
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War, 

Secretary  of,  commnnicates  concerning  a  decoration  con- 
ferred  upon  Assistant  Surgeon    Wilson, 
United  States  Army,  by  the  Khedive  ot 
Egypt 
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14 

14 
14 

14 
14 
14 

14 
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14 
17 
17 
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17 
17 

transmits    the  report  of  the  snrgeou  at 
West  Point.N.  Y 

communicates  concerning  the  location  of 
the  Southern  Pacific  and  Texas  Pacific 
Railroads  through  Fort  Yuma  reserva- 
tion and  across  the  Colorado  River 

commnnicates  relative  to  the  report  of  M. 
R.  Brown,  captain  of  engineers,  relative 
to  the  work  of  Mr.  Eads  at  South  Pass, 
Mississippi  River 

transmits  report  of  the  engineer  concerning 
the  best  method  of  protecting  the  harbor 
of  Cincinnati  from  ice  ................... 

commnnicates,  recommending  an  appropri- 
ation for  six  new  buildings  at  Fort  Mon- 
roe, Virginia.... 

transmits  report  of  the  engineer  on  the  im- 
provements of  Sturgeon  Bay  and  Lake 
Michigan  Ship  Canaland  Harbor 

transmits  a  list  of  officers  who  received 
commntation,  fuel,  forage,  and  quarters 
in  certain  cities 

transmits  information  concerning  the  effect 
of  reservoirs  upon  the  navigation  of  the 
Mississippi  River 

transmits  a  report  upon  the  improvement 
of  the  South  Pass  of  the  Mississippi  River. 

transmits  report  upon  Saint  Croix  River 

communicates,  showing  the  distribution  of 
United  States  troops 

transmits  report  of  engineer  upon  the  im- 
nrovement  of  the  "  Got "  opposite  Bath, 

transmits  report  of  engineer  upon  bridging 
the   Saginaw  River,  at  East   Saginaw, 

1.8 

transmits  report  of  enc;ineor  upon  the  im- 
provement of  Norfolk  Harbor,  Hampton 
River,  Pagan   Creek,  and   the  Chicka- 
homony  and  Black  water  Rivers,  in  Vir- 
ginia   

transmits  report  of  engineer  upon  the  im- 
provement of  the  Southwest  Pass  of  the 
Mississippi  River - 

transmits  reports  on  lines  of  communication 
between  Colorado  and  New  Mexico 

communicates  in  relation  to  the  disappear- 
ance of  the  United   States  dredge-boat 
McAlister 

transmits  report  relative  to  the  knprove- 
ment  of  Flushing  Bay,  New  York 

communicates  concerning  the  abandonment 
of  certain  military  posts 

transmits  report  of  Colonel  Hatch  on  the 
subject  of  the  El  Paso  troubles 

transmits  testimony  and  papers  in  case  of 
Captain  F.  W.  Hnrtt,  assistant  quarter- 
master.*-... ..•• .--•.. ...... ....  ...••• -. 

transmits  communications  from  the  presi- 
dent of  the  Moline  Water  Power  Com- 
pany, of  Moline,  111.,  with  report  of  the 
Chief  of  Ordnance  thereon 

.H  Ex  — — 
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INDEX. 


Subject. 

Volume. 

No. 

Parts. 

War,  Secretary  of,  commanicatea,  in  response  to  a  resolation 
of  the  House,  giviog  iDformatton  ooucern- 
log  the  surveys  conducted  by  the  depart- 
ment in  the  last  ten  years 

17 
17 

17 

17 

17. 
17 

17 
10 

10 

17 

8 

88 
91 

92 
93 

99 
101 

96 

28 

23 

75 

1 

communicates,  in  response  to  a  resolution 
of  the  House,  concerning  the  protection 
of   the   residents  of  Western  Colorado 
against  the  Indians 

transmits  report  of  the  Quartermaster-Gen- 
eral relative  to  the  names,  ages,  Ac,  of 
the  steamships  purchased  of  and  owned, 
in  part  or  whole,  by  Marshall  0.  Roberts, 
of   "few  York 

transmits  report  of  commission  on  El  Paso 
troubles  in  Texas 

transmits  a  list  of  persons  in  the  employ  of 
the  departments  who  have  rendered  serv- 
ice in  the  Army  or  Navy  of  the  United 
States 

transmits  report  of  survey  of  Connecticut 
Hiver 

Weights  and  measures,  international  bureau  of,  messace  from 
the  President,  transmitting  a  communication  from  the  Sec- 
retary of  State  in  relation  to  the  convention  for  re-estab- 
lishing..  

West  Point,  N.  Y.,  sanitary  report  of  surgeon  at,  transmitted 
by  the  Secretary  of  War 

Wilson,  W.  J.,  assistant  surgeon  United  States  Army,  letter 
from  the  Secretary  of  War,  concerning  a  decoration  conferred 
nDon.  bv  the  Khedive  of  Esrvot ..-.- 

Y. 

Yellowstone  National  Park,  letter  from  the  Secretary  of  the 

Interior  in  regard  to  the  better 

protection  of,  from  ii\i  ury 

report  on  the(voL  1). 

5 
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45th  Ck>N(»SES8,  )   HOUSE  OF  BEPBBSBNTATIYES.     /Bx.Doc. 
2d  Session.       f  \  No.  34. 


INTEBEST  PAID  TO  iTATIONAL  BANKS. 


LETTER 


ntoic 


THE   SECRETARY  OF  THE  TREASURY 

TRAHSBOTTINO, 

III  eamplianoe  icitk  House  resolutionj  a  statement  of  the  sums  paid  for 
interest^  in  coin  and  currency^  upon  bonds  held  by  national  banks. 


Jaiojakt  28,  1878.— Referred  to  the  Committee  on  Banking  and  Carrenoy  and  ordered 

to  be  printed. 


Trbasuey  Department, 

January  25, 1878. 
Sib  :  I  have  the  honor  to  transmit  herewith,  in  compliance  with  a 
reaolation  of  the  House  of  Bepreaentatives,  of  date  the  17th  instant,  a 
letter  of  the  United  States  Treasurer  stating  ^'the  snms,  and  the  date 
thereof,  which  have  been  paid  by  the  Government  of  the  United  States 
in  interest,  in  coin  and  currency,  to  the  national  banks  upon  bonds 
held  for  the  security  and  the  redemption  of  the  currency  issues  of 
said  banks." 

Very  respectfully, 

JOHN  SHERMAN, 

Secretary. 
Hon.  Samuel  J.  BAin)ALL, 

Speaker  House  of  Representatives. 
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2  INTEREST  PAID   TO   NATIONAL   BANKS. 

Statement  of  the  dates  of  payment  and  the  ennounts  of  coin  and  currency  paid  hy  the  Govern^ 
ment  of  the  United  States  to  the  national  banks  on  account  of  interest  on  the  bonds  held  for 
the  security  of  the  circulating  notes  of  said  banks  from  July  I,  ldd3,  to  January  1, 1878. 

COIN  INTEREST. 


Date  of  payment. 


Amonnt. 


By  fiscal  years. 


July  1,1863 

November  1, 1863 

Jaonary  1,1864 

May  1,1864 

Jnly  1,1864 , 

September  1, 1864 

November  1. 1864 . 

Janoary  1, 1865 

March  1,1865 

May  1,1865 

Jnlv  1.1865 

September  1, 1865 

November  1, 1865 t 

Jaonary  1, 1866 

March  1,1866 

May  1,1866 

Jaly  1,1866 

September  1. 1866 

November  1,1866 

January  1,1867 

March  1,1867 

May  1,1867 

July  1,1867 

September  1,1867 

November  1, 1867 

January  1,1868 

March  1.1868 

May  1;  1868 

Joly  1,1868 

September  1,1868 

November  1, 1868 

Jannary  1,1869 

March  1, 1869 

May  1,1869 

July  1,1869 

September  1, 1860  .• 

November  1, 1869 

Jannary  1, 1870 

March  1,1870 

May  1,1870 

July  1,1870 

September  1, 1870 

November  1, 1870 

Jannary  1,1871...., 

March  1.1871 

May  1,1871 

Jnly  1.1871 

AuKnst  1, 1871 . 

September  1, 1871 

November  1,1871 

January  1, 1879 , 

February  1,1872 

March  1,1878 

May  1,1872 , 

Jnly  1,1872 

Au)(U8t  1, 1872 V, 

September  1, 1872 

November  1, 1872 

Jannary  1,1873. 

Febrnary  1,1873 , 

March  1,1873 

May  1,1873 


$817  50 

175, 543  50 

0.  697  50 

887,890  50 


103. 812  50 

854.472  50 

1,335,873  00 

1, 088. 334  50 

897. 017  50 

8,171,175  00 


3, 379, 880  00 
1.859,916  25 
3, 815. 826  00 
8,926,537  00 
3,  tSO,  705  00 
3. 915, 160  50 


3, 051. 852  00 
2, 243, 618  75 
4,  152, 174  00 
3, 201. 370  50 
9. 313, 880  00 
4, 121. 946  00 


3, 334, 227  00 
2,  305, 782  50 
4,  013. 793  00 
3,349,521  00 
9, 350, 418  75 
3, 970, 792  50 


3,292,2Hl  00 
8,320.258  75 
3, 899. 791  50 
3,251,853  00 
8,256,281  85 
3,802,372  50 


3, 2;i7,  464  00 
2, 366. 158  75 
3, 563,  817  00 
3, 329. 441  00 
3,  421, 352  50 
3, 489, 343  50 


3, 347,  458  00 
2, 452. 865  00 
3,  405, 927  00 
3,  490, 958  50 
2, 627, 990  60 
3, 329, 949  00 


3, 697. 759  00 
615. 970  63 
3, 628. 031  25 
3,324,089  50 
3,609,661  00 
1,172,296  35 
2,573,471  35 
3, 405, 342  87 


3, 593.  626  00 
1, 312,  464  38 
8. 645,  868  75 
a,  425, 685  62 
3, 642, 575  50 
1,332,298  13 
3,673,011  35 
3,899,062  62 


II,  073, 949  do 


5,850,085  OO 


16,448,024  75 


19,083,761  25 


19,324,534  75 


18,838.838  00 


18, 397, 576  75 


ie»655,147  50 


19,036,631  75 


19,984,503  94 
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IKTEBEST   PAID   TO   NATIONAL    BANKS.  6 

0/  the  dmlet  of  jpoffw^emt  and  the  amaunU  of  coin  and  currency  paidj  ^c— Cont'd. 
COIN  INTEREST— CoDtioued. 


IHite  of  pAyment. 


^■lTl,l9n 

Anniat  1,1873 

SeofennbcT  1, 1873  . 
iMwntarl,  1873. . 

Juiurr  1,1874 

rwbraary  1, 1874  .. 

Min^  1,1374 

Kij  1,1874 


Jalf  1,1074 

Aanstl,  U74.... 
SepiMBber  1, 1874  . 
S«iMkh0rt,lt?74.. 
JsaoftTj  1.1875.... 
Tt^narj  1. 1S75  .. 

Marehl.  IB75 

MafUUOi 


JbI;  1.1875 

AocBSt  1,1875.... 
Sep(«iDber  1, 1875 . 
Sorember  1,  Vm  . 
JauJV7l,187S  ... 
Febnurj  1,  187S .. 

Maichl.  18U 

Mfty  1,1870 


Jotfl.U'Tt 

▲ofost  1,  1876 

Scpcember  1,  lB7e . 
5atembw  1,1876.. 
December  1,1^6^. 
Jaaiwrf  1, 1877  ... 
Febnury  1, 18n  .. 

Moreb  1,1877 

Msy  1,1877 

Joael,  1877 


/olj  1,1877 

▲ofM«  1,1877 

Sepiember  1, 1877 . 
0«Mb«r  1.1877.... 
VoTember  1,1877.. 
BMemberl.  1877. . 
Iwuury  1,1878.... 


ToUl  coin  interest . 


AmouDt. 


13. 641, 513 
1.539,566 
2,693,436 
2.251.110 
3,636,044 
1,  610,  608 
2, 697, 497 
2,263,075 


3,556.020 
1, 634, 173 
2,632,311 
2. 255. 721 
3,320.709 
1,741,928 
2, 572, 752 
2,289.828 


3,164.214 
n,  740. 296 
2.493,842 
2. 151, 267 
3, 017,  872 
1.807,853 
2,406,247 
1. 956, 909 


751,202 
738.308 
303,622 
804,301 
126.682 
7(>4, 381 
689.281 
387,001 
637.690 
447,932 


2, 386,9^9 
1,562,969 
2,395.466 

128,545 
1, 552, 724 

501,680 
2. 477, 391 


By  fiacal  year*. 


|M^332.851  75 


90, 00?,  503  86 


18, 738, 503  88 


17, 500, 494  ( 


11,005,766  31 


244.278,271  41 


CURRENCY  INTEREST. 


Jaly  1,1865.... 
/MOftry  1. 1866. 

J«ly  1.1886  .... 
Jaaamrj  1, 1867 

Jalyl,18n.... 
Jaanary  1, 10OB. 

Jnly  1,1868.... 
Jamury  1,1860. 

/oly  1,1889.... 
jMomry  1, 1870. 

J«]y  1,1870  .... 
JttMxry  1,1871. 

Joly  1.1871  .... 
itaaftry  1, 1872. 

Jnly  1,1879 

Janary  1,1873.. 

Jaly  1,1873 

Aftowy  1,1874.. 


•7.500  00 
26.940  00 


92,040  00 
107, 310  00 


107. 310  00 
107. 310  00 


197. 100  00 
460,680  00 


555,690  00 
555.690  00 


532.200  00 
487,500  00 


467, 580  00 
455,280  00 


438,060  00 
423,000  00 


423,000  00 
422.640  00 
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•34.440  00 
199,350  00 
214, 620  00 
657, 780  00 
1,111.380  00 

1, 019, 700  oa 

922,860  00 
861,060  00 
,  845, 6^  oa 
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4  INTEREST   PAID   TO   NATIONAL   BANKS. 

Statement  of  the  datee  of  payment  and  the  amounts  of  coin  and  currency  paid,  ^c — Coafd. 
C0KRBNCY  DfTERKST— Continued. 


Date  of  payment 


Jnly  1,1874 

Janui^  1,1875., 


July  1,1875 

January  1,1876., 


Jnly  1,1876 

January  1, 1877. 


Jnly  1,1877 

January  1, 1878. 


Total  currency  Interest . 


Amount 


1433,640  00 
399.310  00 


394.500  00 
378.535  36 


333.150  00 
389,140  00 


343. 610  00 
833,590  00 


By  Aeoal  years. 


1831,850  00 
773,115  36 
698,890  00 
475. 800  00 


8.559,885  36 


RBCAPITULATION. 

Coin  Intereei 

1344, 378, 371  41 
8.559,385  36 

Currency  Interest .-- - 

Total 

1958, 837. 556  77 

Tbbabuby  of  the  United  States, 

Janwury  35, 1878. 
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4SfH  GOKOBSSS, )  HOnSB  OF  BBPBE8EI<nATIV£S.     ( Ex.  Doc. 
2d8e$$i<m.       f  \   No.  36. 


COMPENSATION  OP  INSPECTORS  OF  CUSTOMS. 


LETTEK 


FROM 


THE   SECRETARY  OF  THE  TREASURY, 


TRANSMITTINO 


A  0opy  of  a  letter  from  the  OommiMioner  of  CuetomSjprepoHng  an  altera- 
tion of  certain  sections  ef  ^  Revieed  Statutes^  fixing  the  compensation 
of  Inepeetors  of  Customs^  4bo. 


Jakuary  29, 1878. — ^Referred  te  the  Committee  of  Ways  and  MeaoB,  and  ordered  to  be 

printed. 


Tbi&asuby  Department, 

January  28,  1878. 
SiB:  I  have  the  honor  to  transmit  faerewitb  a  copy  of  a  letter  of  the 
25th  instant  from  the  Commissioner  of  Gastoros,  proposing  an  alteration 
of  certain  sections  of  the  Bevised  Statutes,  fixing  the  compensation  of 
inspectors  of  customs,  and  providing  for  the  payment  into  the  Treasury 
of  the  gross  proceeds  of  old  material  Fold.  Bis  suggestions  meet  my 
hearty  concurrence,  and  1  respectfully  recommend  their  adoption. 
Very  resi^ectfullv, 

JOHN  SHERMAN, 

Secretary, 
Hon.  S.  J.  Randall, 

Sveaker  llnu»€  of  Repreiteniatives. 


[Copy.] 


Treasury  Department, 
Office  of  Commissioner  of  Customs, 
Washington  City^D.  C,  January  25,  1878. 
Siu  :  [  Iiave  the  honor  to  iur^tose  herewith  the  form  of  an  enactment 
tloMgued  to  make  the  law  contained  in  sections  2733  and  2737,  Revised 
Btatntt^K,  relating  to  the  ^nlary  of  inspectors  of  customs,  the  same  as  it 
was  prior  to  the  passage  of  tbe  Revised  Statutes,  and  of  an  amendment 
to  section  3018,  relating  to  thi^  sale  of  old  material. 

I*rior  to  the  passage  of  the  Revised  Statutes,  the  law  allowed  the  Sec- 
retary of  the  TreK^iui  y  to  fix  the  compensation  of  inspectors  at  such  sum 
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2  COMPENSATION  OF  INSPECTORS. 

as  he  saw  fit,  not  however  tx>  exceed  the  maxim  am  per  diem  of  three 
dollars,  with  the  power  of  increasing  this  maximum  to  four  dollars. 

Under  this  law  innpectors  were  in  some  cases  paid  as  little  as  fifty 
cents  a  day,  with  perfect  satisfaction  both  to  the  government  and  the 
party  employed. 

In  section  2733,  Revised  Statutes,  the  discretionary  power  of  the  Sec- 
retary of  the  Treasury  in  relation  to  the  com|>ensation  of  inspectors  is 
omitted,  and  a  fixed  sum — viz,  three  dollars — is  named  for  every  day's 
work  by  an  insi)ector. 

In  order  to  prevent  an  increase  of  the  expenses  of  collecting  the  rev- 
enue from  customs,  and  at  the  same  time  to  keep  the  force  of  inspectors 
intact,  the  designation  of  those  receiving  less  than  $3  a  day  was  changed 
from  inspectors  to  deputy  collectors,  or  the  time  to  be  employed  limited; 
thus,  John  Smith,  deputy  collector  and  inspector,  at  $3  a  day  when 
employed,  not  to  exceed  $600  a  year.  It  is  believed,  however,  that 
many  of  the  employes  so  appointed  in  reality  perform  service  the  whole 
time,  and  are  laying  the  foundation  for  claims  hereafter  to  be  brought 
before  the  Treasury. 

It  is  to  prevent  the  possibility  of  such  claims,  to  allow  greater  econ- 
omy to  be  practiced  in  the  collection  of  the  revenue,  and  to  restore  the 
law  to  its  former  basis,  that  this  change  in  the  law  is  proposed. 

Under  section  3618,  as  it  is  at  present  construed,  if  an  officer  of  the 
Treasury  is  ordered  to  sell  old  material,  he  must  do  so  at  his  own  ex- 
pense, as  the  gross  proceeds  are  required  to  be  deposited  without  any 
deduction  on  account  of  charges,  aud  there  is  no  appropriation  for  the 
payment  of  bills  of  this  nature. 

It  is  to  cure  this  palpable  injustice  that  the  amendment  to  section 
3618  is  suggested. 

Very  respectfully,  your  obedient  servant, 

H.  C.  JOHNSOX, 
Commissioner  of  Customs, 

Hon.  John  Sherman, 

Secretary  of  the  TrecLSury. 


SUBSTITUTE  FOR  SECTIONS  2733  AND  2737,  REVISED  STATUTES. 

Each  inspector  shall  receive  for  every  day  he  shall  he  aotaally  employed  in  aid  of 
the  castoms  such  sum  as  the  Secretary  of  the  Treasury  may  direct,  Qot  to  exceed  three 
dollars ;  and  the  Secretary  of  the  Treasary  may  increase  the  compensation  of  such 
inspectors  as  he  may  think  advisable  to  a  sam  not  exceeding  four  dollars  for  each  day 
actuall^v  employed. 

Sections  2733  and  2737,  Revised  Statutes  of  the  United  States,  are  hereby  repealed. 

CONSTRUCTION   OP  SECTION  3618. 

Section  3618,  Revised  Statutes  of  the  United  States,  shall  be  construed 
to  allow  the  payment  of  all  proper  charges  for  the  advercisement,  stor« 
age,  handling,  and  sale  of  old  material  or  other  public  property,  out  of 
the  proceeds  derived  from  such  sale  before  they  are  deposited  and  cov- 
ered into  the  Treasury. 
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ISiB  CoiroBESS, )   HOUSE  OF  BEPBESENTATIVES.    (  Ex.  Doo. 
2i8e$no».       f  \   No.  37. 


JETTIES  SOUTH  PASS,  MISSISSIPPI  RIVER. 


LETTER 


FROM 


THE    SE  CRETARY    OF    WAR, 


RELATIVE  TO 


Ike  report  of  if.  R.  Brown^  captain  of  Engineers^  relating  to  the  work  of 
Mr.  Eads  at  South  Pass^  Mississippi  Eiver. 


Ja5uart  29, 1878. — Recommitted  to  the  Committee  on  Commerce  and  ordered  to  be 

printed. 


War  Department, 
Wa^shington  City^  January  16, 1878. 
Sot:  I  have  the  honor  to  report,  for  the  information  of  Congress,  that 
under  the  provisions  of  para|3:rapbs  two  and  ten  of  the  fourth  section  of 
the  river  and  harbor  act  of  March  3, 1875  (18  Stat.,  pp.  463-466),  1  have 
made  requisition  upon  the  Secretary  of  the  Treasury  for  the  second  pay- 
ment of  1500,000  in  favor  of  James  B.  Eads,  and  to  transmit  the  docu- 
ments on  which  this  action  is  based. 
In  my  annual  report,  dated  November  19, 1877, 1  stateil  as  follows : 

In  order  to  enable  this  department  to  carry  into  effect,  on  behalf  of  the  United  States, 
tke  proTiMons  of  the  act  of  Cong^rees  an thorizing  James  B.  Eads  to  construct  sach  jetties 
lod  other  aaziliary  works  as  are  necessary  to  permanently  maintain  a  wide  and  deep 


I 


vater  sad  width  of  chAnnel  aeonred  and  maintained. 

The  netwrts  *>f  MaMi  IH,  lHr7,  and  July  34, 1877,  showing  the  condition  of  the  work  at 
f^o^datHt  A"d  not  lu^H'tufort?  comu^onicated  to  Congress,  are  herewith  transmitted. 
Oatbe  3Ut  of  Cktoburn  Hii^nt^fpiezit  rt^porr^  also  transmitted  herewith,  showed  a20-foot 
^Mttel  %X  sveroffp  tlood-tjde  through  tlii'  bar,  and  thronghont  the  pass  and  between  the 
i*«i*ft,  wi  tb  a  loaj»t  i*  id  tli  of  'ilO  ftet.  J' he  interrnption  to  navigation  for  a  vessel  draw- 
^i2fti«t  xrn.^  4-(0  f<(>et  Lti  l^n^th,  atid  tljf^  channel  was,  with  this  exception,  at  least  160 
Wvid«.  When  ■  ^^huntic^l  'itl  f^e^t  in  depth  and  200  feet  in  width  shall  have  been 
uisined,  a  furthor  sum  ot'  ^oOf^OiKJ  wUl  Ueoome  due;  and  in  respect  to  the  time  of  the 
twUble  attammont  of  t\\\A  d^ptb,  ih^  Kn^^ineer  inspecting-officer  reports : 

*U  U  pcobaUle  that  the  aid  of  X\\^  n^^^v  dredge-boat,  if  it  is  moderately  successful, 
ft^TiorvQ  enaMe  Mr  Eads  Ut  g»in  i\  diannel  22  feet  deep  for  a  width  of  200  feet, 
WMlfhuut  tbe  jetttoH^  and  tbe  (ihauces  ;hre  quite  favorable  for  the  attainment  of  such 
tihsntid  in  tbe  efirlv  stagt^s  of  litw  river, by  the  help,  possibly,  of  only  an  ordinary 
'j'^Qt^macbmeT  ana  Jatur,  i>4irhaT^4.  fiv^n  without  such  aid.  These  statements  are 
ttdtt  becaiuo  the  !»«'  (act  approved  MntroU  3,  1875)  requires  thit  the  honorable  Secre- 
^o'  ^V  ■hull  'ecu body  iu  bia  aunnai  reports  the  probable  time  when  other  pay 
^^^U  iriil  bocomp  du*?/  ^' 
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Provision  for  this  payment  is  made  in  the  sundry  civil  act  of  March  3, 1877,  vol.  19^ 
p.  358,  provided  it  becomes  due  prior  to  Ist  of  Febmary,  1878.  Should  the  contingency 
arise  subsequent  to  that  date,  it  would  appear  that  further  provision  must  be  made  by 
Congress  for  the  payment. 

It  having  been  officially  reported  to  me  that  there  was  an  open  channel  of  greater 
depth  than  18  feet  at  mean  tide  to  and  from  the  £ea  throoffh  the  South  Pass  to  the 
port  of  New  Orleans,  I  directed,  August  18,  1877,  the  tfuspension  of  the  operations  for 
the  deepening  of  the  Southwest  Pass  under  the  appropriation  of  August  14, 1876,  in 
compliance  with  the  provisions  of  that  act. 

The  accompaujing  report  of  Gapt.  M.  B.  Brown,  the  oflScer  of  Engi- 
neers detailed  under  the  act  to  make  inspections,  &c.  (vice  Maj.  G.  B. 
Gomstock,  on  leave  of  absence),  contains  the  certified  statement  required 
by  the  act  above  referred  to,  that  on  ^^  December  15,  a  channel  22  feet 
deep,  thronghont  a  width  of  more  than  200  feet  at  its  narrowest  pointy 
was  obtained  from  deeper  water  in  South  Pass  near  the  Head  of  Passes, 
through  the  jettied  prolongation  of  South  Pass  to  deeper  water  in  the 
Gulf  of  Mexico." 

The  inclosed  copy  of  report  of  Gol.  J.  O.  Barnard  and  Lieut.  Gol.  H. 
G.  Wright,  of  the  Gorps  of  Engineers,  dated  January  5, 1878,  confirms 
the  statement  of  Gaptain  Brown  above  quoted. 

The  conditions  of  law  having  been  fully  complied  with,  lam  informed 
that  payment  of  the  sum  authorized  has  been  made  by  the  Treasury 
Department. 

Very  respectfully,  your  obedient  servant, 

GEO.  W.  McGRARY, 


Secretary  of  War. 


The  Speaker  of  the  House  of  Representatives. 


United  States  Engineer  Office, 

Port  Eads.  South  Pass,  La., 

December  17, 1877. 
Sir  :  I  have  the  honor,  in  compliance  with  the  act  of  Gongress  ap- 
proved March  3,  1875,  entitled  ^'An  act  making  appropriations  for  re- 
pairs, preservation,  and  completion  of  certain  public  works  on  rivers 
and  harbors,  and  for  other  purposes,"  to  report,  in  confirmation  of  my 
telegram  of  yesterday,  that  '*  yesterday,  December  15,  a  channel  22  feet 
deep,  throughoat  a  width  of  more  than  200  feet  at  its  narrowest 
point,  was  obtained  from  deeper  water  in  South  Pass  near  the  Head 
of  the  Passes,  through  the  jettied  prolongation  of  South  Pass  to  deeper 
water  in  the  Gulf  of  Mexico." 
I  have  also  furnished  Mr.  Eads  with  a  duplicate  of  this  letter. 
Not  over  one  day's  field  work  will  be  required  to  complete  the  pend- 
ing survey,  and  after  a  few  days'  ofiQce-work,  following  the  taking  of 
soundings  in  the  Gulf  near  the  ends  of  the  jetties,  certified  charts  with 
others  will  be  forwarded  to  the  honorable  Secretary  of  War  and  to  Mr. 
Eads,  and  at  that  time  or  soon  alter  a  report  to  accompany  the  charts 
will  be  mailed  to  both  addresses. 

I  certify  that  the  facts  above  stated,  as  to  widths  and  depths  of  chan- 
nel, are  correct,  and  in  conformity  with  the  results  of  my  latest  surveys. 
Very  respectfally,  your  obedient  servant, 

M.  R.  BROWN, 
Captain  of  Engineers j  U.  IS.  A.. 
Hon.  George  W.  McGrary,    . 

Secretary  of  War^  Wa^hington^  D.  C. 
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New  Orleans,  La.,  January  5, 1878. 

Sm :  lu  compliance  u-ith  yonr  orders  of  the  2L8t  ultimo,  we  proceeded 
to  Port  Eads,  arriviu;;  there  Sunday  evening,  December  30, 1877,  and 
made  ^^a  personal  and  thorough  examination  of  the  work  now  in  prog- 
ress, under  charge  of  James  B.  Eads,  for  the  improvement  of  the  South 
Pass  of  the  Mississippi  Biver,"  and  have  the  honor  to  report  as  follows : 

Before  proceeding  to  more  general  views  and  recommendations,  we 
present  the  following  answers  to  yonr  interrogatories : 

Interrogatory  1.  *^  What  depth  and  width  of  channel  have  been  secured 
through  the  South  Pass  of  the  Mississippi  liiver  to  deeper  water  in  the 
Gttlf  of  Mexico  t" 

Answer.  There  is  a  channel  nowhere  less  than  200  feet  wide  and  22  feet 
deep  from  the  South  Pass  between  the  jetties  to  the  deep  water  of  the 
Galf  of  Mexico,  the  width  between  the  22  foot  curves  varying  from  200 
feet  to  more  than  500  feet.  A  practicable  channel  of  22.4  feet  exists 
through  the  whole*  extent  of  this  portion  of  the  pass.  At  the  Head  of 
the  Pass  a  channel  264  feet  wide  and  22  feet  deep  exists,  and  a  practica- 
ble channel  of  23  feet  deep  is  also  found.  As  to  the  main  body  or  length 
of  the  pass,  we  would  respectfully  refer  to  the  report  of  July  24,  1877 
(the  seventh),  <^  upon  the  improvement  of  the  South  Pass  of  the  Missis- 
sippi Biver."  Some  changes  are  shown  to  have  occurred  in  widths  and 
depths  since  Marinden's  U.  S.  Coast  Survey  in  1875,  but  none  material 
to  be  considered  at  present. 

Interrogatory  2.  ^^  Flas  such  depth  and  width  of  channel  been  obtained 
by  the  action  of  such  jetties  and  auxiliary  works  as  are  contemplated 
bj  the  terms  of  the  act  of  Congress  aforesaid  t^ 

Answer.  Section  4  of  the  aforesaid  act  authorizes  James  B.  Eads  and 
associates  ^^  to  construct  such  permanent  and  sufficient  jetties  and  such 
auxiliary  works  as  are  necessary  to  create  and  permanently  maintain, 
as  hereafter  set  forth,  a  wide  and  deep  channel  between  the  South  Pass 
of  the  Mississippi  Biver  and  the  Gulf  of  Mexico,  and  for  that  purpose 
he  may  construct  in  the  river  outlet  or  pass,  and  likewise  in  the  Gulf  of 
Mexico,  sach  walls,  jetties,  dikes  levees,  and  other  structures,  and  em- 
ploy suck  boats,  rafts,  and  appliances  as  he  may,  in  the  prosecution  of 
said  work,  deem  necessar3\'' 

Section  5  of  same  act  provides  (among  other  things)  that  '^  when  a 
dianoel  of  twenty  feet  in  depth  and  of  not  less  than  two  hundred  feet 
in  width  shall  have  been  obtained  by  the  action  of  said  jetties  and 
auxiliary  works,  five  hundred  thousand  dollars  shall  be  paid ;  and  when 
a  channel  of  twenty-two  feet  in  depth  and  two  hundred  feet  in  width 
shall  have  been  obtained  by  the  action  of  said  jetties  and  auxiliary 
works,  five  buudrt^d  tliousaiid  tlollars  shall  be  paid,"  &c. 

We  have  alreiidy,  iu  our  Hii?*wer  to  the  first  interrogatory,  reported 
tbat  a  channel  ** twenty  two  feet  in  depth  and  two  hundred  feet  in 
^dth'^has  been  obt^uit'd*  Tlie  interrogatory  now  to  be  answered  is, 
"has  sQch  depth  and  width  been  obtained  by  the  action  of  such  jetties 
and  aoxtliary  works  as  are  contemplated  by  the  terms  of  the  actof  Con- 

The  condition  of  payment,  i.  e..  that  the  specified  depth  and  width 
shall  be  obtained  by  the  actioEi  of  *'such  jetties  and  auxiliary  works,'^ 
I*adi^  ns  into  the  con  si  deration  of  what  is  meant  by  auxiliary  works. 
A^  tAc*e,  in  the  language  of  tbe  law,  are  coupled  with  the  "  permanent 
M)<1  sufficient  jetties"  which  are  to  be  constructed,  and  as  further  on 
^  is  more  specifically  autbonzsd  to  construct  in  the  river  outlet  or  pass, 
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and  likewise  iQ  the  Galf  of  Mexico,  <'  snch  walls,  jetties,  dikes,  levees, 
and  other  stractures,"  &c.,  all  of  which  appear  to  be  structures  fixed  in 
location  and  attached  to  the  bottom  of  the  river,  outlet,  or  pass,  or  as 
levees  to  the  dry  land,  a  rigid  interpretation  would  appear  to  exclude 
the  use,  or  rather  to  prohibit  payment  for  channel  depths  and  widths 
obtained  with  the  aid  of  the  well-known  processes  of  "  scraping,"  "  stir- 
ring up  the  bottom,"  or  "dredging,"  and  there  can  be  no  doubt  that 
had  either  or  all  of  these  last-named  means  been  the  main  agent  or 
agents  of  obtaining  the  specified  depths,  payment  could  not,  under  the 
conditions  of  the  law,  be  made  for  channel  widths  and  depths  so  ob- 
tained, the  jetty  principle  being  notoriously  the  principle  to  be  applied 
by  the  grantee. 

If,  however,  we  refer  to  authoritative  statements  of  the  methods  of 
applying  that  principle,  we  find  it  stated  in  the  Physics  and  Hydraulics 
of  the  Mississippi  River  (p.  489,  reprint)^  in  treating  of  the  "Elan  of 
jetties,"  that  the  "erosive  action  should  be  ai<led  at  first  by  dragging 
and  scraping  the  hard  portion  of  the  bar." 

The  Board  of  Engineers  appointed  by  the  President  of  the  United 
States,  under  the  act  of  Congress  of  June  23, 1874,  to  make  "a  survey 
of  the  mouth  of  the  Mississippi  Hiver,  with  a  view  to  deterpoine  the  best 
method  of  obtaining  and  maintaining  a  depth  of  water  sufficient  for 
the  purposes  of  commerce,  either  by  a  canal  from  the  said  river  to  the 
waters  of  the  Gulf  or  by  deepening  one  or  more  of  the  natural  outlets 
of  said  river,"  in  recommending  the  opening  of  the  South  Pass  by  the 
application  of  the  jetty  system,  states,  "  by  aiding,  if  necessary,  by 
dredging,  we  should  be  able  to  reduce  at  pleasure  the  time  required  for 
the  process":  and  again :  "This  plan  is  then  adopted,  •  *  •  to  be- 
gin parallel  dikes  (i.  e.,  jetties)  at  the  banks,  and  carry  them  over  the 
bar  to  30  feet  water  outside,  •  •  •  allowing  the  river  to  erode  the 
bottom  between  the  dikes,  •  •  •  aiding  the  erosion  by  dredging  or 
stirring,  if  it  is  not  rapid  enough."  And  in  appendix  to  their  report  an 
item  of  $250,000  is  found  as  the  "  estimated  cost  of  dredging  or  stir- 
ring in  aiding  formation  of  channel  between  the  jetties  and  at  the  Head 
of  the  Pass." 

The  object  of  the  act  we  are  now  considering  is  to  "create  and  per- 
manently maintain  a  wide  and  deep  channel  between  the  South  Pass  of 
the  Mississippi  River  and  the  Gulf  of  Mexico";  and  the  Board  of  Engi- 
neers alluded  to  having  been  constituted  expressly  to  determine  the  b^t 
manner  of  creating  and  maintaining  such  a  channel,  after  having  per- 
sonally examined  the  most  important  works  of  Europe,  recommended 
the  jetty  plan  to  be  applied  to  the  South  Pass;  and  the  report  and  esti- 
mate of  that  board  being  the  basis  upon  which  the  compensation  to  Eads 
and  associates  was  determined,  we  do  not  doubt  that  the  real  intention 
of  the  proviso  in  question  was  that  jetties  and  auxiliary  works  should 
be  the  effectual  agents  of  obtaining  the  "  wide  and  deep  channel"  in* 
tended,  while  at  the  same  time  the  references  we  have  made  show 
that  dredging  is  a  legitimate  auxilary. 

We  conceive,  therefore,  that  the  true  intent  of  the  proviso  does  not 
prohibit  the  auxiliary  aid  of  dredging ;  that  its  spirit  is  as  above  defined ; 
and  that,  indeed,  in  the  authorizing  of  the  employment  of  such  boats, 
rafts,  and  appliances  as  he  may,  in  the  "  prosecution  of  said  work,  deem 
necessary,"  allows  dredging,  and  should  not  prohibit  payment  for  chan- 
nel widths  and  depths  which  the  jetties  and  auxiliary  works  have,  to 
all  intents  and  purposes,  really  created,  and  to  which  dredging  has  been 
slightly  auxiliary. 
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If  we  look  at  the  actual  facts  presented  by  the  prosecution  of  this 
work,  we  find  that  where,  two  and  a  half  years  ago,  there  was  a  bar  at 
the  mouth  of  the  South  Pass  of  over  two  miles  of  extent  measured  from 
22  feet  water  inside  to  the  same  depth  outside,  over  about  half  a  mile 
of  which  there  was  but  eight  feet  of  water,  a  <' wide  and  deep  channel '^ 
of  22  feet  depth  now  exists,  and  a  result  inferior  in  physical  magnitude 
bnt  no  less  in  importance  at  the  Head  of  the  Passes  has  been  obtained. 
And  these  resnlts  are  so  exclusively  due  to  the  "jetties  and  auxiliary 
works,"  that  the  auxiliary  aid  of  "appliances,^  if  in  such  we  include 
dredging-machines,  is  utterly  insignificant,  consisting  mainly  indeed  in 
a  slight  widening  at  two  points  and  widening  and  deepening  at  a  third. 
By  the  erosion  of  the  current,  due  entirely  to  the  jetties  and  their  fixed 
aoxiliariea,  about  two  and  one  half  millions  of  cubic  yards  of  bottom 
material  have  been  removed,  leaving  in  its  place  the  "  wide  and  deep 
channel."  Of  this  amount,  one  million  of  cubic  yards  have  been  removed 
by  the  same  agency  since  the  twenty  feet  of  depth  on  the  bar  was  ob- 
tained.* By  the  action  of  the  dredge- boats  (see  Captain  Brown's  recent 
report  to  the  honorable  Secretary  of  War),/ro»i  twelve  to  ticenty-eight 
tkouMnd  cubic  yards  have  nominally  been  removed  by  dredging,  t  But 
it  cannot  positively  be  asserted  that  (o  the  creation  of  the  channel  now 
existing  even  this  insignificant  amount  has  been  contributed  by  dredg- 
ing. It  is  pertinent  to  remark,  in  this  connection,  that  the  creating  of 
the  200  feet  width  of  the  20foot  channel,  for  which  payment  has  already 
been  made,  is  officially  reported  to  have  been,  to  a  small  extent,  aided 
by  dredging.    (See  Major  Comstock's  sixth  report.) 

We  have  discussed  the  point  of  dredging  at  much  length,  because  we 
oonceive  it  to  be  the  real  one  involved  in  the  third  interrogatory ;  and 
wecoDclode  by  answering  that,  according  to  the  construction  above 
given,  the  depth  and  width  of  channel  has  been  obtained  by  the  action 
of  such  jetties  and  auxiliary  works  as  are  contemplated  b^*^  the  terms  of 
the  act  of  Congress. 

Interrogatory  3.  "Are  the  jetties  and  auxiliary  works  constructed  or 
in  process  of  constmction  permanent,  sufficient,  and  thoroughly  sub- 
stantial, within  the  meaning  of  said  act  of  Congress  f 

Answer.  In  section  13,  of  the  aforesaid  act  it  is  provided,  "  that  while 
said  Eads  shall  be  nntrammeled  in  the  exercise  of  his  judgment  and 
skill  in  the  location,  design,  and  construction  of  said  jetties  and  auxil- 
iary works,  the  intent  of  this  act  is  not  simply  to  secure  the  wide  and 
deep  channel  first  above  named,  but  likewise  to  provide  for  the  con- 
stmction of  thoroughly  substantial  and  permanent  works." 

And,  further,  that  if  the  commissiou  specified  in  same  section  "  shall 
n^port  that  the  works  are  being  constructed  upon  a  "design  that  will 
Dot  be  of  a  substantial  and  permanent  character  when  completed,"  &c.; 
which  seems  to  imply  that  at  a  stage  of  the  work  like  the  present  it  was 
not  expecteil  that  the  works  should  be  brought  to  a  condition  of  per- 
maoencj,  bat  only  that,  so  far  as  they  have  gone,  they  should  be  of  such 
a  character  as  to  be  both  substantial  and  permanent  when  completed 
aocording  to  the  design. 

Moreover,  the  Commission  of  Engineers  constituted  by  Special  Orders 

*  It  most  be  remarked  that  the  figures  in  the  text  by  no  nieanB  exhibit  the  actual 
c&m«el.Movr  due  to  the  Jetties  and  auxiliary  works.  They  exhibit  merely  the  balanc$ 
between  teowr  modJUl,  the  fill  ooenrring  almost  exclusively  in  the  ultra-ohannel  spaces, 
between  the  wiog-dams.  By  reference  to  Captain  Brown's  report,  it  will  be  seeu  that 
so  abnormal  sconr  of  one  and  a  half  millions  of  cubic  yards  took  place  last  summer  in 
10  extent  between  jetties  of  only  about  2,000  feet,  between  4,500  and  6,500  feet  below 
Estt  Point. 

tWben  dredging  commenced,  Captain  Brown  estimated  only  twelve  thousand  cubic 
Jifds  o  ezearation  to  be  needed  to  produce  the  required  channe^.  wij^h  {^(gl^g|^.[^ 
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No.  229,  AdjutantOeuerars  Office^  Washington,  November  2, 1876,  re- 
ported on  this  point  as  follows: 

We  do  not  oonceire  it  to  be  required  of  Mr.  Eads  that  each  sta^e  of  the  progreBS 
shall  exhibit  such  *'  Babstaotial  and  permanent  work  "  as  the  law  ultimately  Contem- 
plates, but  rather  that  each  stage  of  the  work  shall  show  an  adequacy  to  create  a 
channel  of  the  depth  and  width  demanded,  and,  at  the  same  time,  snob  a  fair  and 
honest  prosecution  of  the  work  as  shall  be,  as  far  as  it  has  gone,  so  much  really  accom- 
plished toward  the  construction  of  works  which,  in  the  language  of  the  law,  may  be 
maintained  for  all  time  after  their  completion. 

While  we  believe  that  Engineer  officers,  applying  moneys  appropriated  to  meet 
their  estimates  by  Congress,  would  have  ezecnt«xl  their  work  differently,  especially  in 
applying  freely  stone  to  each  layer  of  mattresses,  we  are  nevertheless  of  opinion  that 
the  work  is  being  constructed  essentially  according  to  the  spirit  of  the  act,  as  men- 
tioned in  the  tenth  (thirteenth)  section  thereof. 

The  above  view  of  the  case  was  approved  by  the  honorable  Secretary 
of  War  and  sustained  by  the  decision  of  the  Attorney-Greneral  of  the 
United  States.    (See  Ex.  Doc.  28, 44th  Cong.,  2d  sess.,  H.  K.) 

Adopting  the  viewabove  expressed,  which,  in  oar  judgment,  in  the  only 
equitable  one,  we  answer  this  interrogatory  in  the  affirmative.  No  part 
of  the  jetties  are  as  yet  entirely  completed,  and  some  portions,  especially 
the  outer  ends,  will  require  extension  of  width  and  a  large  amount  of 
stone  before  they  are  brought  to  that  permanent  and  substantial  condi- 
tion when  completed  which  the  act,  in  our  judgment,  requires.  This 
additional  work,  we  understand,  Mr.  Eads  and  associates  propose 
to  do  from  time  to  time,  as  payments  are  made  to  them  by  the  United 
States. 

Interrogatory  4.  '<  Have  the  conditions  prescribed  in  said  act  of  Con- 
gress been  fully  complied  with  by  said  James  B.  Eads,  in  so  far  as  be 
has  proceeded  with  the  work!" 

Answer.  In  onr  judgment  the  conditions  imposed  by  the  act  have 
been  complied  with  by  James  B.  Eads  and  associates,  so  far  as  they 
have  proceeded  with  the  work. 

Interrogatory  5.  ^^  Is  James  B.  Eads,  in  your  opinion,  entitled  to  re- 
ceive the  $500,000  which,  by  the  terms  of  said  act,  was  to  be  paid  to 
him  when,  having  fully  complied  with  the  conditions  prescribed  by  said 
act,  a  channel  of  twenty-two  feet  in  depth  and  two  hundred  feet  in 
width  shall  have  been  obtained  by  the  action  of  said  jetties  and  auxil- 
iary works  f ^ 

Answer.  We  are  of  opinion  that  James  B.  Eads  is  entitled  to  receive 
the  payment  of  $500,000  specified  in  the  above  interrogatory;  and  our 
reasons  will  be  found  in  the  answers  already  given  to  the  first,  second, 
third,  and  fourth  interrogatories. 

In  conclusion,  we  submit  the  following  general  views  and  recommend- 
ations: 

The  recent  report  of  the  Engineer  Officer  in  charge,  dated  December 
23, 1877,  now  in  your  hands,  gives  so  exhaustively  every  detail  con- 
nected with  the  work,  that  we  need  but  refer  to  that  report,  and  to  those 
which  immediately  precede  it,  for  foil  information  concerning  the  history 
of  the  work,  the  manner  of  construction,  and  the  present  condition.  It, 
therefore,  seems  only  necessary  for  us  to  take  up  two  or  three  topics 
which  have  especial  importance  in  the  present  stage  of  the  work. 

We  have  already  quoted  from  the  report  of  the  commission  consti- 
tuted November  2, 1876,  in  reference  to  the  clause  demanding  "  sab- 
stantial  and  permanent  works,  by  which  said  channel  may  be  maintained 
for  all  time  after  their  completion";  a  provision  which  refers  to  the 
character  of  the  works  as  incidental  to  the  maintenance  '*  for  all  time" 
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of  tlie  channel.    In  the  paragraph  following  the  qaotation  referred  to 
from  the  commission's  report,  the  following  occars: 

We  would  add  ihftt  tbe  greatest  variatioD  from  the  sectional  designs  of  the  board  of 
1874  for  tbe  jetties  is  to  be  foaod  on  tbeir  sea-sides.  Tbat  board  reoommeuded  tbat 
tb«  Jetties  fhonld  have  on  their  sea-sides  the  same  slopes  as  on  the  river  or  channel 
side.  As  actnally  built  npon  the  foundation  mattressed,  the  sea-sides  are  vertical. 
This  constmction  appears  to  answer  every  purpose  throughout  most  of  the  length, 
for  the  wide  shoals  on  each  side  afford  great  protection,  and  there  is,  as  had  l^en 
expected,  a  great  aconmnlation  of  river-sediment  and  loam  deposit  against  tbe  exte- 
rior of  tbe  jetties,  by  which  that  protection  is  augmented.  The  outer  ends  of  the 
two  jetties,  and  especially  the  end  of  tbe  eastern  one,  extend  beyond  their  protection, 
sod  are  ^^reatly  ezpo^ed ;  and  we  deem  that  an  enlargement  of  section  and  a  large 
application  of  stone  to  be  essential  to  security. 

We  have  already  remarked  that  we  deem,  not  only  an  enlargement  of  section,  but  a 
Urge  u»plio»tion  of  stone  to  be  essential  to  the  secnrity  of  the^  Jetties,  their  sea-ends 
Mpecially ;  and  we  are  of  the  opinion  that  this  enlargement  of  sections  at  the  sea-ends 
sad  consolidation  throughout  by  the  application  of  stone  should  be  undertaken  at 
ooee,  and  a  reasonable  progress  therein  be  made  tbe  condition  of  the  second  and  all 
fiitore  payments.  The  immediate  and  full  consolidation  of  the  Jetties  should  be  neither 
required  nor  expected,  as  they  will  continue  to  settle  for  some  time,  both  by  subsi- 
dence of  tbe  bottom  upon  which  they  rest  and  by  the  compression  of  the  mattresses 
of  ubicb  they  are  largely  composed.  But  this  settlement  and  consolidation  should  be 
hastened,  aa  has  just  been  remarked,  by  the  application  of  stone  from  time  to  time,  so 
that  they  may  be  in  condition  to  receive  their  final  finish  as  soon,  at  least,  as  the  ex- 
pected full  depth  of  water  in  the  channel  has  been  obtained. 

Since  tbe  date  of  the  report  referred  to,  considerable  quantities  of  stone 
(see  Captain  Brown's  report  of  December  23, 1877,  for  exact  quantity) 
have  been  laid  along  the  jetties,  some  considerable  portions  of  which 
may  be  regarded  as  requiring  no  further  additions  for  a  long  time,  if 
at  all. 

With  regard  to  the  sea-ends,  however,  a  much  larger  application  of 
fitone  will  still  be  necessary,  but  the  defect  of  vertical  sea-sides  has  not 
yet  been  remedied,  nor  has  the  required  enlargement  of  section,  to  any 
great  extent,  been  made.  Nevertheless,  these  ends  have  maintained 
themselves  so  as  to  suffer  only  from  subsidence  of  the  bottom  compression 
of  the  mattresses  and  superficial  abrasion  by  storms. 

It  is  understood  to  be  Mr.  Eads's  intention  to  enlarge  and  strengthen 
these  sea-ends  in  accordance  with  the  views  above  expressed. 

The  report  of  Captain  Brown  gives  all  the  particulars  attainable  by 
biro  concerning  the  ravages  of  the  teredo.  We  caused  to  be  broken  by 
pull  of  a  tug-boat  one  of  the  piles  of  the  east  Jetty  head  (a  round  pine 
stick  about  one  foot  in  diameter,  which  had  been  in  place  more  than 
two  years),  tbe  fracture  occurring  about  eight  feet  below  low-water  line 
and  not  far  from  the  bottom.  At  this  point  the  teredo  had  penetrated 
80  as  to  leave  but  five  or  six  inches  of  sound  central  core,  external  to 
which  tbe  worms,  some  of  large  size,  had  eaten  away  much  of  the  sub- 
stance. This  fact  confirms- what  hHd  been  inferred  by  Captain  Brown, 
that  seaward  of  station  100,  on  East  jetty,  all  timber  five  feet  below  low 
water,  not  buried  in  the  bottom  or  surrounded  by  deposited  sediment, 
will  ultimately  be  consumed  by  worm?.  But  this  fact  does  not  imply 
that  the  foundation  mattresses,  well  buried  in  the  sand,  will  not  remain 
sound;  neither  that  those  which,  in  the  body  of  the  jetties,  are  well 
packed  around  with  sediment  will  not  equally  remain  so. 

Further  observation  and  longer  experience  are  necessary  to  a  full  devel- 
opment «if  tbe  question  involved  ;  but  it  is  believed  that  when  the  lateral 
slopes  of  stone  are  fully  provided  the  penetration  of  the  worm  into  the 
interior  of  tbe  jetties  in  these  salt-water  exposed  parts  will  be  checked, 
sod  that  to  tbe  extent  to  which  they  may  be  impaired,  the  remedy  will 
be  found  in  tbe  increase  of  the  quantity  of  stone. 

By  reference  to  Captain  Brown's  report,  it  will  be  observed  that  the 
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ends  of  the  opposite  wiog-dams  have  generally  a  less  interval  between 
them  than  700  feet.  Section  9  of  the  act  of  Congress  requires  that  the 
said  jetties  ^^  shall  not  be  less  than  700  feet  apart.''  On  this  point  Cap- 
tain Brown  states,  in  the  seventh  report,  ^'  that  it  has  been  assumed  by 
my  predecessor,  I  think,  and  it  certainly  has  been  assumed  by  me,  that 
any  narrowing  of  the  water-way  to  a  less  width  than  700  feet  was  a  tem- 
porary expedient,  to  gain  an  increase  of  velocity  which  should  aid  in 
scouring  away  speedily  a  material,  mostly  of  hard  clay,  which  has  been 
compacted  by  years  of  inertness  under  both  mechanical  and  chemical 
laws,  and  should  secure  the  first  desire<l  depths  sooner  than  they  could 
be  obtained  without  the  diminution  of  the  water-way;  and  I  have  as- 
sumed that  it  was  the  intention  of  Captain  Eads  to  remove  any  obstruc- 
tions to  a  water-way  700  feet  wide  ultimately.  In  this  assumption  I  am 
orally  confirmed  by  Captain  Eads  himself." 

The  letter  of  the  law  quoted  above  speaks  only  in  prescribing  the  in- 
terval of  700  feet  of  the  location  of  **the  said  je^tie*,"  the  only  instance, 
except  one,  in  which  in  the  numerous  repetitious,  the  word  jetties  is  with- 
out the  sequence  of  the  words  ^^  and  auxiliary  works,"  and  it  seems  clear 
that  the  language  applies  to  the  location  of  the  main  works,  *^  the  jet- 
ties," and  not  to  auxiliary  works  {e,  //.,  wing-dams,  &c.).  Whether  or 
not  a  clear  water-way  of  700  feet  is  intended^  we  are  not  now  called  upon 
to  decide. 

The  jetties  themselves,  as  located  and  so  far  constructed,  are  really 
1,000  feet  apart.  The  existing  wing-dams  are  avowedly  temporary  ex- 
pedients, the  ultimate  removal  of  which — or,  at  least,  of  so  much  of 
which  asmay  be  necessary  to  exhibit  the  aforesaid  clear  water-way — is 
the  announced  intention  of  the  granjbee.  With  present  channel-widths 
the  contraction  of  total  water-way  is  no  detriment  to  navigation. 

Eespectfully  submitted. 

J.  G.  BARNARD, 
Colonel  of  Engineers  and  Brevet  Major-OeneraL 
H.  G.  WRIGHT, 
Lieutenant' Colonel  of  Engineers  and  Brevet  Major-General, 
Hon.  George  W.  MoCbaey, 

Secretary  of  War^  Wa^shington  2>.  0. 


Teeasurt  Department, 
Office  op  the  Light-House  Board, 
Washington^  November  24,  1877. 
Sir  :  Referring  to  your  letter  of  November  12, 1  have  to  say  that  the 
Light-House  Board,  at  its  meeting  of  November  23,  considered  the  mat- 
ter of  lighting  the  jetties  at  the  South  Pass  of  the  Mississippi  River,  and 
while  the  board  is  of  the  opinion  that  lights  are  necessary  for  safe  navi- 
gation, it  is  powerless  to  act  in  the  matter  for  want  of  the  necessary 
appropriation.    The  board  is  of  the  opinion  that  an  appropriation  of 
$10,000  should  be  ma'le  for  such  lights.    It  will  require  but  a  short  time 
to  establish  them  after  an  appropriation  is  made. 
Very  respectfully, 

PETER  C.  HAINS, 
Engineering  Secretary. 

Capt.  James  B.  Eads, 

Care  of  Mr.  B.  S.  Elliott,  316  (7  Street^  Washington^  D.  C. 
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OCEAX  MAIL  STEAMSHIP  SERVICE  OF  FOREIGN  COUN- 
TRIES. 


LETTER 


FROM 


THE    POSTMASTER   GENERAL, 


IN  COMPLIAXCE   WITH 


A  resolution  of  the  House  of  Representatives^  iransmitting  a  tabular  state- 
ment of  the  ocean  mail  steamship  service  of  foreign  countries. 


Jaxuary  30, 1^8. — Referred  to  the  Committee  on  the  Post-Office  and  PoHt-Roads  and 

ordered  to  be  printed. 


PostOffice  Department, 
Washington,  D.  C,  January  29,  .1878. 
Sir:  I  bave  the  honor  to  transmit  herewith,  in  compliance  with  the 
resolation  of  the  House  of  Representatives  of  the  25th  instant,  a  tabular 
statement  of  the  ocean  mail  steamship  services  of  foreign  countries, 
compiled  from  official  data  in  the  Office  of  Foreign  Mails  of  this  depart- 
ment, which  comprises  all  the  information  in  the  possession  of  this  de- 
partment relating  to  the  organized  ocean  mail  steamship  services  main- 
tauied  by  forei^u  govern rrieuts, 

I  am,  very  re3i>ectftilly,  your  obedient  servant, 

D.  M.  KEY, 
Postmaster  General, 
Hon.  S^UfUEi.  J.  Randall, 

Speaker  of  the  iloufie  of  Representatives, 
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Afpendix  a. 

txibwsbfrom  oomtraet  with  the  Liverpool,  Brazil  and  River  Plate  Steam  Xavi^tion  Com- 
/ny  (/fwitf (f),  ekowitig  the  conditions  o/  the  euboidy  and  the  penaltiee  impoeed  for  delapa,  ^. 

Article  12. 

A.  The  govemmeiit  gives  up  to  the  company  the  total  amoant  of  the  postal  tax,  ac- 
cnong  to  the  national  treaanry  of  Helginm,  for  the  mails  which  it  shall  have  conveyed 
bj  ite  packets,  aa  well  for  the  correspondence  originating  iQ  or  addressed  to  Belgium 
ufoT  that  coming  finom  or  addressed  to  foreign  countries. 

B.  The  tariff  of  rates  to  \ye  collected,  and  the  amount  of  which  is  granted  to  the  com- 
puy,  forms  hot  one  whole,  oompriHiug :  Ist,  the  sea-tax ;  2d,  the  Belgian  territorial 
tix;  3d,  the  Belgian  transit  taxes  due  by  foreign  offices. 

C.  Beginning  with  the  date  of  putting  into  operation  the  service  of  three  departures 
aiDODtb  (provided  for  in  the  contract),  the  government  will  guarantee  to  the  con- 
tnctois  a  minimum  of  postal  revenue  of  250,0$0  francs  per  annum,  during  a  period  of 
ax  consecutive  years,  on  condition  that  the  company  has  adopted  the  Belgian  flag. 

0.  This  guarantee  shall  cease  its  effects :  Ist,  if  the  service  three  times  a  month  has 
hoNi  interrupted  ;  2d,  beginning  with  the  date  on  which  it  shall  be  verified  that  the 
postal  reeeipts  given  up  to  the  profit  of  the  company  shall  have  reached,  during  two 
ooBteeative  years,  the  sums  guaranteed.    In  either  case,  it  cannot  again  be  established. 

E.  As  soon  as  the  proceeds  shall  exceed  the  minimum  guaranteed,  the  administration 
ibill  retain  to  the  profit  of  the  treasury  ^11  sums  exceeding  that  limit,  even  extending 
to  the  sums  previously  paid  by  the  state. 

Articlk  14. 

A.  The  fees  for  pilotage,  lights,  and  signals,  collected  by  Belgium,  both  on  arrival 
and  departure  of  tne  mail-packets,  as  well  as  the  taxes  that  may  be  paid  by  the  com- 
puy  &r  Ketherland  pilotage,  shall  be  reimbirsed  to  the  company  at  the  expiration 
of  each  qnarter.  on  production  of  the  receipts  for  the  sums  paid  therefor. 

B.  No  one  of  these  taxes  shall  be  reimbursed,  if  the  commander  of  the  vessel  shall 
Bot  ba?e  made  use  of  a  pilot  that  he  could  procure. 

Article  47. 
Penalties. 

Except  in  cases  of  force  majeure,  and  so  considered  by  Belgian  laws  : 

A.  Id  ease  of  delay  in  the  departure  from  Antwerp  or  Buenos  Ayres  after  the  hour 
He6.  mider  the  contract,  a  fine  of  50  francs  per  hour  of  delay  will  be  imposed.  If  delay 
is  beyond  twenty-four  hours,  this  fine  will  be  increased  to  100  francs  per  hour  for  the 
whole  duration  of  the  delay,  and  if  it  is  proved  that  it  had  .for  its  cause  either  the  tardy 
unbarkation  of  merchandise,  passengers,  or  mails  (except  in  the  case  of  delay  for  mails 
anthorized  under  the  contract),  or  the  negligence  or  ill  intention  of  the  company,  these 
fioes  may  respectively  be  doubled. 

Moreover,  if  the  departure  be  delayed  more  than  twenty-fonr  hours,  the  agent  of  the 
^Teroment,  and,  in  his  default,  the  agents  of  the  post-offices  intrusting  their  mails  to 
the  packets  of  the  contractors,  in  (execution  of  the  present  agreement,  may  take,  at  the 
expense,  risk,  and  peril  of  the  latter,  all  the  measures  necessary  to  assure  the  trans- 
portation of  said  mails  by  the  most  rnpM  Tontc  and  means. 

B.  Fur  cTt-rv  fltUij-  beyond  tlin  titm-  Trxi^d  ninJer  the  contract  for  the  duration  of  the 
^nf*ifw^  u  tjatr  ^*f  i}6  fraijcs  p*^r  honr  will  hi}  imposed.  This  fine  will  be  increased  to 
^  ffanca  pe-r  hour  for  tlie  wIjoIu  diirjUii)n  oT  the  delay,  if  it  is  prolonged  beyond  three 
Vjo^  tu-tt^t^-foiir  hours.    It  in  nndtrst^H^tl  rliitt  a  ship  having  arrived  in  the  Flushing 


™4iBi%  httuTA  before  the  expirati*>n  of  thft  time  fixed  for  the  duration  of  the  voyage, 
4adji>  F*?»^it»  of  fogs,  ic*^,  or  Jack  of  jiilot,  bring  prevented  from  regularly  pursuing  its 
*vj>Jt^» ''hall  be  CO]  ^  Ibid  ere  d  uh  having  ^irrivid  in  time  in  Antwerp  Roads.*  It  is  also 
TWMWtuud  that  a  i^blp  nrrivip^  t^elrt'  Unum  before  the  expiration  of  the  time  fixed 
^tbtdvmifou  of  tbti  voyctii^^,  at  ttiu  mouth  of  the  river  La  Plata,  and  on  account  of 
■*ViA«r«r  qaoraDttne*  bniii^l  prflvr^ritcd  innu  going  up  the  river  to  Buenos  Ayres, 
<Ui b«  cotuidvred  as  bitviog  arrived  in  time,  if  the  company  has  delivered  the  mails 
tfivtiaatuiu  withiu  tTventy-foiir  boiira. 

C^  FoTifvorv  tlelay  ia  or  call  at  n  |Kjri  in  < contravention  of  the  stipulations  of  the 
*«iti»ft,  fk  line  of  two  thofwnod  frarifr^  will  be  imposed,  which  will  be  increased  to 
tttibMtaaiid  franco  in  case  mail^s^  merchantlise,  or  passengers  have  been  embarked  or 

A  fWiivcry  obligntoty  oall  not  made  th^'To  will  be  a  fine  of  ten  thousand  francs, 
'ifntt  »t  ntfT  do  Jiueiro,  when  qnuraniLiu^  ih  imposed.  But  in  this  case  the  company 
■»mi|^  Ui  traoMihtp  the  mails  and  pabdeji^t^re  in  order  to  send  them  to  destination  at 
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its  expense,  risk,  and  peril,  by  the  first  ship  leaving  Montevideo  for  Rio.    If  this  obli- 
gation is  not  fulfilled  the  fine  shall  be  applied. 

F.  For  not  replacing  a  vessel  within  the  time  prescribed  in  the  contract,  there  will 
be  a  fine  of  five  hundred  francs  per  day  of  delay. 

G.  For  direct  non-execution  of  every  injunction  addressed  to  the  contractors  by 
the  administration  the  commission  of  surveillance  named  by  the  minister  of  public 
works,  or  the  agent  of  the  jE^overnraent,  in  conformity  ^ith  the  clauses  and  conditions 
of  the  contract,  there  will  be  a  fine  of  two  hundred  francs  for  each  day  of  delay. 


Appendix  B. 

Extracts  from  contract  with  Belgian- American  Natngation  Societg,  representing  the  '*  Inter- 
national Navigation  Company  of  Fhiladelphiaf''  showing  the  conditions  of  the  subsidy^ 
and  the  penalties  imposed  for  delays,  ^c. 

Article  10. 

A.  The  government  gives  up  to  the  contractors  the  total  amount  of  the  postal  tax, 
accruing  to  the  nation^  treasury  of  Belgium,  for  the  mails  which  they  shall  have  con- 
veyed by  their  packets,  as  well  for  the  correspondence  originating  in  or  addressed  to 
Belgium  as  for  that  coming  from  or  addressed  to  foreign  countries. 

B.  The  tarifif  of  rates  to  be  collected,  and  the  amount  of  which  is  grant'Od  to  the 
contractors,  forms  but  one  whole,  comprising:  Ist,  the  sea-tax  ;  2d,  the  Belgian  terri- 
torial tax ;  3d,  the  Belgian  transit  taxes  due  by  foreign  offices. 

C.  The  government  guarantees  to  the  contractors  a  minimum  of  postal  proceeds 
fixed  as  follows : 

1st.  Beginning  with  the  date  of  putting  into  operation  the  '' every  twelve  days  *' 
service  (provided  for  in  the  contract),  two  hundred  and  fifty  thousand  francs  per 
annum. 

2d.  Beginning  with  the  putting  into  operation  of  the  "every  ten  days"  service 
provided  for  in  the  contract,  three  hundred  and  seventy-five  thousand  francs  per 
annum. 

3d.  Beginning  with  the  eventual  establishment  of  a  weekly  service,  five  hundred 
thousand  francs  per  annum. 

D.  If  the  proceeds  should  exceed  the  maximum  guaranteed,  the  administration 
would  retain  to  the  profit  of  the  treasury  all  sums  exceeding  that  limit,  even  extend- 
ing to  the  amounts  previously  paid  by  the  state. 

Article  12. 

A.  The  fees  for  pilotage,  lights,  and  signals,  collected  by  Belgium,  both  on  arrival 
and  departure  of  the  mail-packets,  as  well  as  the  taxes  that  may  be  paid  by  the  com- 
pany for  Netherland  pilotage,  shall  be  reimbursed  to  the  company  at  the  expiration  of 
each  quarter,  on  production  of  the  receipts  for  the  sums  paid  therefor. 

B.  No  one  of  these  taxes  shall  be  reimbursed  if  the  commander  of  the  vessel  shall 
not  have  made  use  of  a  pilot  that  he  could  procure. 

Article  45. 
Penalties. 

Except  in  cases  of  force  ronjenre,  and  so  considered  by  Belgian  laws: 

A.  In  case  of  delay  in  the  departure  from  Antwerp,  New  York,  or  Philadelphia,  after 
the  hour  fixed  under  the  contract,  a  fine  of  fifty  francs  per  hour  of  delay  will  be  im- 
posed. If  the  delay  is  beyond  twenty-four  hours,  this  fine  will  be  increased  to  one 
hundred  francs  per  hour  for  the  whole  duration  of  the  delay,  and  if  it  is  proved  that 
it  had  for  its  cause,  either  the  tardy  embarkation  of  merchandise,  passengers,  or  mails 
(except  in  the  case  of  delay  for  mails  authorized  by  contract),  or  the  negligence  or  ill 
intention  of  the  contractors,  these  fines  may  be  respectively  doubled. 

Moreover,  if  the  departure  be  delayed  more  than  twenty-four  hours,  the  agent  of  the 
government,  and  in  his  default  the  agents  of  the  post-offices  intrusting  their  mails  to 
the  packets  of  the  contractors  in  execution  of  the  present  agreement,  may,  at  the 
expense,  risk,  and  peril  of  the  latter,  take  all  the  measures  necessary  to  assure  the 
transportation  of  said  mails  by  the  most  rapid  route  and  means. 

B.  For  every  delay  beyond  the  time  fixed  under  the  contract  for  the  duration  of  the 
voyages,  a  fine  of  fifty  francs  per  hour  will  be  imposed.  This  fine  will  be  increased  to 
a  hundred  francs  per  hour  for  the  whole  duration  of  the  delay,  if  it  is  prolonged  be- 
yond three  times  twenty-four  hours. 

C.  For  every  delay  in  or  call  at  a  port  in  contravention  of  the  stipulaf  ions  of  the 
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footract,  except  in  the  case  of  forced  delay,  a  fine  of  two  thousand  francs  will  be  im- 
poaedf  which  will  be  increased  to  ten  thousand  francs  if  mails,  merchandise,  or  passen- 
gers have  been  embarked  or  disembarked. 

D.  For  every  obligatory  call  not  made  there  will  be  a  fine  of  ten  thousand  francs. 

£.  For  not  replacing  a  vessel  within  the  time  prescribed  in  the  contract,  a  fine  of  five 
hniidred  francs  per  day  of  delay. 

F.  For  direct  non-execntion  of  every  injunction  addressed  to  the  contractors  by  the 
■dministration,  the  maritime  commission  named  by  the  minister  of  public  works, 
or  tte  agent  of  the  government,  in  conformity  with  the  clause  and  conditions  of  the 
ctsitracr,  a  fine  of  two  hundred  francs  for  eacn  day  of  delay. 


Appkndix  C. 

CORSICAN  LINE. 

Penalties, 

Except  in  cases  of  force  majeure  duly  verified,  or  when  the  packets  have  been 
t«nporarily  detained  by  competent  authority,  infractions  of  the  itinerary  or  other 
reinilAtioiis  for  the  service  subject  the  contractors  to  the  following  penalties: 

For^very  delay  in  the  hour  of  departure  from  or  arrival  at  the  terminal  points,  a 
fine  of  fifty  francs  per  hour  or  fraction  of  an  hour.  If  the  delay  is  beyond  six  consecu- 
tive hours,  the  fine  may  be  increased  to  one  hundred  francs  fur  each  subsequent  hour 
or  fraction  of  an  hour. 

If  proved  that  the  delay  was  caused  by  the  embarkation  of  passengers  or  merchan- 
dise, the  fine  will  be  one  hundred  francs  per  hour  or  fraction  of  an  hour,  and  after  six 
hoars  two  hnndred  francs. 

If  the  delay  n  more  than  twelve  hours,  the  government  agent  at  Marseilles  or  his 
depnties  may  take  the  necessary  measures  to  assure  the  dispatch  of  the  mails  by 
another  route,  at  the  expense  of  the  contractors. 

Embarkation  of  merchandise  between  the  time  of  delivery  of  the  mails  on  board  and 
the  normal  hour  of  departure,  will  be  punished  by  a  fine  of  twenty-five  francs  for  the 
first  offense,  and  fifty  rrancs  if  repeated. 

Neg^ligence  in  the  service  of  receiving,  delivering,  or  caring  for  the  mails  and  movable 
boxas  (K»r  late  letters)  on  board,  will  be  punished  by  a  fine  of  twenty-five  to  one  hun- 
dred francs. 

For  not  posting  in  the  places  prescribed  the  notices  furnished  by  the  postal  adminis- 
tration relative  to  the  fraudulent  transportation  of  correspondence,  the  contractor  will 
be  liable  to  a  fine,  the  amount  of  which  shall  not  be  less  than  twenty-five  francs  nor 
exceed  one  thousand  francs. 

Unjnstified  delays  or  the  embarkation  or  diselubarkation  of  passengers  or  merchan- 
d»e  daring  justified  delays  in  the  ports  at  which  the  packets  may  be  obliged  to  touch, 
will  be  punished  by  a  fine  of  five  hundred  francs  for  the  first  offense,  one  thousand 
francs  for  the  second,  and  if  a  third  occurs  during  the  year,  the  minister  of  finance  may 
anool  the  contract. 

The  penalties  provided  in  the  last  paragraph  will  a^so  apply  in  the  case  of  formal 
disobedience  of  the  orders  of  the  government  agent,  his  delegates,  or  the  permanent 
<B(iiuii«i^iinj  of  HurvuniADcf. 

Tbtt  ttofi'tixec  lit  toil  of  a  vi>yA|{e  or  even  of  a  single  trip,  if  the  fault  of  the  contractor, 
wUI  1w  pnai^ihoil  hy  a  ikdii^tioit  of  ii  |mrt  of  the  subsidy  proportioned  to  the  number 
of  tti^Ttiii^i  Jtiaf;iLf.-9  ijot  travuniit^d,  aiul  tjhis  without  prejudice  to  a  fine  for  delay  calcu- 
taCt^d  ^>r  tw*ib«  full  hours. 

Evvry  trip  uudert^ken  in  ttccoriliiijt:^  with  the  itinerary,  but  interrupted  by  an  accident 
WjomltL^ primer  »f  thecootrai^ti^r  to  jirt^^ent,  shall  be  considered  as  accomplished,  and 
mo  pmrt  ttf  the  HiilMi:dy  ahaU  Ur.^  deiiiu^ted  therefor.  But  if  the  vessel  returns  to  port, 
«n«  tbe  mitUs  ar«  intrudltid  to  anuthirr  vessel,  French  or  foreign,  the  expenses  of  the 
UMkvptRTlttti'ju  sth&W  be  paid  by  tii(^  ooutractor.  So,  also,  if  the  mails  are  transshipped 
■t  Mtt  ft^d  «ent  to  dcbtination  by  ^iuother  vessel. 

If  Um  contfactar  fre4|iieLitly  ox:p{>He<t  himself  to  penalties,  and  it  becomes  evident 
tb«ft  llie  OOD tract  is  exeeuted  with  li^Lbitual  negligence  or  bad  faith,  the  minister  of 
feKji^B  may  annul  the  coutra4.t  ivithout  indemnity. 

If,  ftrrjMiv  othur  c^xiim  ttiau  war,  the  contractor  should  suspend  or  abandon  the  service, 
Ibc  vdaiiii  ^UHtmu  will  citutiiiut^  it,  ^^mploying  the  vessels  belonging  to  the  contractor 
M«d  ^y  htm  JU  Ihv  ««rvioOt  thti  t^^pruses  and  risks  thereof  being  at  the  charge  of  the 
wUaStor,  vrbilttb«can  f^laim  no  part  of  the  subsidy,  nor  any  indemnity  whatever. 

If  Um  ruotractor  dovs  not  curatneiu^ti  the  service  on  the  date  stipulated,  it  will  be 
e£«c<;l«d  at  htm  expeiiM,  wUh  Uw  iuiutih  that  the  government  is  able  to  procure. 

A^vr  ft  tt(tixi[i(iitu  dt!l;i}  ot   Lwu  oiijuihs,  the  contract  will  be  forfeited,  and  anew 


*•"***  «i«<k-  „,„  ,.^^^  ^y  (^oog  le 
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^Appendix  D. 

MEDITERRANEAN  LINE. 

PenaJHes. 

Except  in  cases  of  force  majeure  duly  verified,  or  when  the  veaseU  have  been  tem- 
porarily detained  by  competent  authority,  .Infractions  of  the  re/^nlations  for  the  days 
and  hours  of  departure  and  arrival,  and  the  length  of  voyage,  subject  the  company  to 
a  fine  of  fifty  francs  per  hour  of  delay. 

For  unjustified  delay  beyond  six  consecutive  hours,  the  fine  maybe  increased  to  one 
hundred  francs  per  hour. 

If  proved  that  delay  was  caused  by  tardy  embarkation  of  merchandise,  the  fine  will 
be  two  hundred  francs. 

After  twelve  hours,  the  postal  agent,  in  concert  with  the  local  authorities  as  far  as 
possible,  shall  take  measures  to  assure  the  dispatch  of  the  mails,  and  the  expenses 
resulting  therefrom  will  be  at  the  charge  of  the  company. 

In  case  of  delay  at  a  port  not  justified  by  circumstances  of  force  majeure,  the  fine 
will  be  for  first  ofiense  one  thousand  francs;  for  second  two  thousand  francs,  and 
for  third  may  be  increased  to  five  thousand  francs. 

The  provisions  of  the  last  paragraph  also  apply,  if  the  company  or  its  agents  have, 
except  in  cases  of  force  majeure,  embarked  or  disembarked  passengers  or  merchandise 
in  ports  of  delay  other  than  those  designated  in  the  contract. 

If  the  delay  in  departure  exceeds  twenty-four  hours,  the  government  agent  at  Mar- 
seilles, or  the  postal  agent  at  Constantinople  and  Alexandria,  by  accord  wixh  the 
authorities,  shall  have  the  right  to  dispatch  another  vessel,  either  government  or  mer- 
chant, at  the  expense  of  the  .company. 

In  case  of  loss  of  a  vessel,  if  it  is  not  replaced  within  the  time  specified  in  the  con- 
tract, a  fine  of  one  hundred  and  fifty  francs  per  day  of  delay  will  be  imposed. 

For  not  commencing  the  service  at  the  time  prescribed  in  the  contract,  there  will  be 
a  fine  of  five  hundred  francs  per  day  of  delay. 

If  in  any  case  other  than  that  of  war  or  force  majeure,  the  company  should  suspend 
or  abandon  the  service,  the  administration  will,  by  the  advice  of  experts,  take  pos- 
session of  the  vessels  with  all  their  material,  &c.,  and  a  commission,  appointed  by  the 
minister  of  finance,  will  determine  the  amount  of  fine  to  which  the  company  will  be 
8ubjecti5d,  which  amount  may  be  as  high  as  a  million  francs. 


Appendix  E. 

BRAZIL  AND  LA  PLATA  LINE. 

Penalties, 

For  every  delay  in  departure  from  the  terminal  and  intermediate  points,  except  in 
cases  of  force  majeure  duly  verified,  or  when  the  vessels  have  been  temporarily  de- 
tained by  competent  authority,  a  fine  of  fifty  francs  per  hour  of  delay  will  be  imposed. 

Beyond  twelve  consecutive  hours  of  unjustified  delay,  the  tine  will  be  increased  to 
one  hundred  francs  per  hour. 

If  it  is  proved  that  the  delay  was  caused  by  the  tardy  embarkation  of  merchandise,, 
these  fines  will  be  doubled. 

If  the  delay  in  departure  should  exceed  twenty-four  hours,  the  government  ageot,^ 
or,  in  his  default,  the  postal  agents,  shall,  in  concert  with  the  local  authorities,  the 
company  included,  take  the  necessary  steps  to  assure  the  dispatch  of  the  mails  at  the 
expense  of  the  company. 

If,  for  any  cause,  the  mails  can  only  be  sent  by  the  vessel  making  the  next  regular 
departure  after  the  one  not  made,  the  number  of  leagues  not  traversed  under  these 
conditions  shall  give  rise  to  a  proportionate  reduction  of  the  subsidy.    • 

If  the  time  prescribed  for  the  duration  of  the  voyage  is  exceeded  by  a  fortieth,  4  per 
cent,  of  the  subsidy  will  be  retained  for  the  first  fortieth,  8  per  cent,  for  the  second,  12 
per  cent,  for  the  third,  and  so  on  ;  4  per  cent,  for  each  fortieth. 

For  delay  in  a  port,  not  justified  by  circumstances  of  force  ms^eure,  there  will  be  a 
fine  of  one  thousand  francs  for  the  first  ofi*euse,  two  thousand  francs  for  the  second, 
and  f«>r  the  third  the  fine  may  be  increased  to  five  thousand  francs ;  and  in  these  cases, 
if  merchandise  or  passengers  have  been  embarked  or  disembarked,  the  fines  will  be 
doubl*  d. 

lu  case  of  the  loss  of  a  vessel,  if  it  is  not  replaced  within  the  time  prescribed  in  the 
contract,  there  will  be  a  fine  of  three  hundred  francs  for  each  day  of  delay,  if  the  ves- 
sel to  be  replaced  is  of  four  hundred  and  fifty  horse-power,  and  of  five  hundred  francs 
if  it  is  of  two  hundred  horse-power. 

If  the  service  is  not  commenced  at  the  time  prescribed  in  the  contract,  one  hundred 
and  fifty  fr^ancs  pur  day  of  delay  will  bd  retained  from  the  amounts  due  the  cojipaoy. 
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Al*PBKDIX  F» 
LINES  OF  THE  UNITED  STATES.  ANTILLES,  AND  MEXICO. 

Penaltiet, 

ExMpt  in  oftses  of  force  majeore  duly  proved,  or  when  tbe  Backets  are  temporarily 
detuned  by  competent  anthority,  evory  delay  in  the  departure  from  the  terminal  or  in- 
termediate points  will  snbject  the  company  to  a  fine  of  fifty  francs  per  hour. 

Beyond  twelve  oonsecntive  hours  of  unjustified  delay  the  fine  will  be  increased  to 
OM  bnndred  fkmnos  per  hour. 

If  it  is  proved  that  the  delay  was  caused  by  the  tardy  embarkation  of  merchandise 
tkew  fines  will  b«  doubled. 

If  the  delay  exceeds  twenty-four  hours,  the  government  agent,  or  in  his  default  the 
portal  agents,  ^adl,  in  concert  with  the  local  authorities — the  company  included — ^take 
tbe  Dceessary  measures  to  assure  the  dispatch  of  the  mails,  and  all  the  expenses  re- 
ultiiig  therefrom  shall  be  at  the  charge  o€  the  company. 

If,  for  any  canse  whatever,  the  mails  can  only  be  forwarded  by  the  vessel  making  the 
next  regnlar  departure  after  the  one  not  made,  the  number  of  leagues  not  traversed 
under  these  conditions  shall  give  rise  to  a  proportionate  reduction  of  the  subsidy. 

If  the  time  fixed  by  the  contract  for  the  duration  of  the  voyages  is  exceeded  by  a  for- 
tieth, 4  per  cent,  will  be  retained  from  the  subsidy  for  the  first  fortieth,  8  per  cent,  for 
tke  second,  12  per  cent,  for  the  third,  and  so  on ;  4  per  cent,  for  each  fortieth. 

In  case  of  delay  in  a  port  not  justified  by  circumstances  of  force  migeure,  the  fine  will 
be  one  thousand  Aancs  for  the  first  offense,  two  thousand  francs  for  the  second,  and  for 
the  third  it  may  be  increased  to  five  thousand  francs ;  and  in  these  cases,  if  merchandise 
or  passengers  have  been  embarked  or  disembarked,  the  fines  will  be  doubled. 

Id  case  of  the  loss  of  a  vessel,  if  it  is  not  replaced  within  the  time  prescribed  in  the  con- 
tract, the  company  will  be  liable  to  a  fine  of  five  hundred  francs  for  each  day  of  delay, 
if  tbe  vessel  to  be  replaced  is  of  seven  hundred  and  fifty  horse-power ;  of  four  hundred 
freoes  if  it  is  of  six  hundred  and  fifty  horse-power ;  and  of  one  hundred  and  fifty  francs 
if  it  is  of  two  hundred  horse-power. 

If  tbe  company  does  not  commence  the  service  at  the  time  piiescribed  in  the  contract, 
ODe  hundred  and  fifty  francs  for  each  day  of  delay  will  be  retained  from  the  amounts 
doe  the  company. 


Appendix  G. 

INDO-CHINA  LINE. 

Penalties, 

For  every  delay  in  departure  from  tbe  terminal  or  intermediate  points,  except  under 
circumstances  of  force  majeure  duly  verified,  or  when  tbe  vessels  are  teiuporarily  de- 
tsined  by  competent  authority,  the  company  is  liable  to  a  fine  of  fifty  francs  per  hour 
of  delay. 

Beyond  twelve  consecutive  hours  of  unjustified  delay  the  fine  will  be  increased  to  one 
bnndred  francs  per  hour. 

If  it  is  proved  that  the  delay  was  caused  by  the  tardy  embarkation  of  merchandise 
these  fines  will  l>e  doubled. 

If  the  delay  io  the  departure  exceeds  twenty-four  hours,  the  government  agent  or 
jwstaj  ftgiptit  shall  take  the  tittcirtftrtn^  incaanres,  in  concert  with  the  local  authorities — 
lbs  ontDpany  included — to  a-Hure  rli<^  ^lispatch  of  the  mails,  and  the  expenses  resulting 
Uierefttim  wiU  h^  at  the  cL^^rge  of  tb+'  company. 

If, for  nu J-  caiiee,  the  mHiln  aau  only  he  Bent  by  the  vessel  making  the  next  regular 
Jfr(»artore  aft<;r  t  he  ox*e  i>oi  mtnle,  iU^  'tiumber  of  leagues  not  traversed  under  these  con- 
^titin»  shall  eiv^  riAe  to  a  pro]tortioiinTt^  reduction  of  the  subsidy. 

Ta  caMof  deliiy  At  a  port,  not  JHsfiiird  by  circumstances  of  force  majeure,  the  fine 
♦til  U  for  rhe  lirit  oflensc  oof^  iJumsLirnJ  francs  j  for  the  second,  two  thousand  francs  ; 
ilot  tbe  third  it  may  {n\  [Wn^  tLoiiaatiil  francs;  and  in  these  cases,  if  merchandise  or 
~  Bgtrs  hikve  Weo  euitiurkf^d  or  ^ti^irUibarked,  the  fines  will  be  doubled. 
Mseof  Ibtj  low  of  a  vtSf^el,  if  it  i?*  uor  replaced  within  the  time  prescribed  in  thecon- 
T»*rt,  ihere  will  he  M  fine  of  tlirt^e  Lmnir^^cl  francs  for  each  ^ay  of  delay,  if  tbe  vessel  to 
U  rrjiUred  is  of  foar  haudre^l  atiU  tifty  LorHC-power,  and  of  one  hundred  and  fifty  francs 
tf  ll  »  wf  ]rnn  power* 

U  tht^ttiTvk'o  is  not  oommt>ncud  nt  t\w  time  prescribed  in  the  contract,  a  fine  of  one 
bsadrnt  nufl  fifty  franco  pi^rday  of  th^l.ij  will  be  retained  from  the  amouuts  due  the 
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Appendix  H. 

LINE  OF  DOVER— CALAIS. 

Penalties. 

Except  in  cases  of  force  majeure  duly  verified,  or  when  the  vessels  have  been  tem- 
porarily detained  by  competent  authority,  infractions  of  the  regulations  oonoernine 
the  hours  of  departure  and  arrival  will  subject  the  company  to  a  fine  of  one  hnudred 
francs  per  hour  of  delay  for  the  first  six  hours. 

K  it  is  proved  that  the  delay  was  caused  by  the  tardy  embarkation  of  passengers  or 
merchandise,  the  fine  will  be  two  hundred  francs  per  hour. 

Beyond  six  consecutive  hours  of  ui^ustified  delay,  the  fine  may  be  increased  to  one 
thousand  francs  per  hour  of  delay. 

Independently  of  these  fines,  after  twelve  hours  of  delay,  the  government  agent  at 
Calais  and  the  postal  agent  at  Dover  may  dispatch  another  vessel,  either  government 
or  merchant,  at  the  expense  and  risk  of  the  company. 
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45th  Cosgbess,  \  HOUSE  OF  KErJBESENTATlVES. 

SdSetsioH.        §  \    No.  40. 


STEAM  BOILEE  EXPLOSIONS. 


MESSAGE 

*  FROM  THE 

PRESIDENT  OF  THE  UNITED  STATES, 


TRA^^SMITTING 


The  report  of  the  commission  appointed  under  the  act  of  Congress  approved 
March  SjlSlS^relatire  to  the  causes  of  steam-boiler  eaplofiions. 


FKBRrARY  4,  ltt78. — Referred  to   the  Committee  on  Commerce  and  ordered  to  be 

printedk 


To  the  Senate  and  House  of  Representative^ : 

The  commission  appointed  under  the  act  of  Congress  approved  March 
^  1873,  entitled  *^An  act  to  authorize  inquiries  into  the  causes  of 
steam-boiler  explosions,"  has  addressed  a  report  of  progress  made  to 
date  thereof  to  the  Secretaries  of  the  Treasury  and  ^avy  Departments, 
which  has  been  transmitted  to  me  by  these  officers.  The  commission 
also  present  a  copy  of  a  report  dated  February  27, 1877,  which  they  say 
^was  mislaid,  and  did  not  reach  the  President." 

These  reports  are  respectfully  submitted  for  the  information  of  Con- 


R.  B.  HAYES. 
Executive  Mansion,  February  4, 1878. 


Tbeasuey  Depaetment, 

Office  of  the  Secretary, 

January  22, 1878. 
Sir:  We  have  the  honor  to  transmit  herewith,  for  the  information  of 
Congress,  a  report  of  progress  made  to  date  thereof  by  the  commission 
appointed  under  the  act  of  Congress  of  March  3, 1873,  entitled  ^'An  act 
to  authorize  inquiries  into  the  causes  of  steam-boiler  explosions.'' 
Very  respectfully,  your  obedient  servant,     . 

JOBN  SHEEMAN, 

Secretary  of  the  Treasury. 
R.  W.  THOMPSON, 

Secretary  of  the  Navy. 
The  President. 
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Boston,  Mass.,  December  31, 1877. 

Gentlemen  :  The  commission  appointed  under  the  act  of  Congress 
approved  March  3, 1873,  entitled  *' An  act  to  authorize  inqairies  into 
the  causes  of  steam-boiler  explosions,^'  desire  respectfully  to  report  prog* 
ress,  and  to  call  your  attention  to  the  report  made  by  the  commission 
February  27, 1877,  a  copy  of  which  is  herewith  presented,  which  report, 
it  now  appears,  was  mislaid,  and  did  not  reach  the  President. 

The  work  of  so  far  completing  the  electrical  instruments  as  to  enable 
the  commission  to  resume  operations  in  the  field  proved  to  be  greater 
than  was  supposed  at  the  time  of  making  the  above  report,  and  they 
were  only  just  ready  for  the  final  te  its  by  the  commission  at  tbe  time  of 
the  decision  of  the  honorable  Secretary  of  the  Treasury  that  the  |;>alance 
of  the  appropriation  must  be  covered  into  the  Treasury.  The  instru- 
ments were  then  put  in  as  good  condition,  to  stand  unused,  as  |)ossible, 
in  the  temporary  structures  erected  for  their  adjustment  in  Cambridge, 
Mass. 

The  watchmen  in  charge  of  the  experimental  grounds,  boilers,  tools, 
and  apparatus  at  Sandy  Hook  and  at  Pittsburgh  were  notified  of  the 
decision,  but,  at  the  persuasion  of  the  commission,  they  have  consented 
to  remain,  and  still  remain,  in  charge  and  care  of  the  government  prop- 
erty, trusting  that  some  proper  mode  may  be  arrived  at  by  which  they 
may  hereafter  be  paid  for  their  services. 

At  the  time  of  this  decision  of  the  honorable  Secretary  of  the  Treas- 
ury the  indebtedness  of  the  commission  for  materials  received,  for  labor 
performed,  and  for  rent  of  grounds  at  Cambridge  and  at  Pittsburgh,  for 
which  contracts  were  made  in  reliance  upon  the  use  of  the  balance  of 
the  appropriation,  was,  aside  f^om  the  expenses  and  services  of  the  com- 
missioners, very  nearly  $1,700,  most  of  which  is  due  parties  who  arc  in 
great  need  of  the  money. 

Tbe  watchmen  who  have  remained  in  charge  of  che  property  at  Sandy 
Hook  and  at  Pittsburgh  should  also  be  paid  for  their  services  from  the 
1st  of  July,  1877,  to  the  present  time,  the  sum  of  $600,  and  they  should 
also  be  ])aid  for  their  continued  services  in  the  care  of  the  property. 

Tbe  commission  most  respectfully  and  earnestly  request  the  reappro- 
priation  of  the  balance,  $4,064.96,  covered  into  tbe  Treasury,  at  as  early 
a  day  as  is  practicable ;  and,  also,  in  order  that  all  needed  preparations 
may  be  made  for  the  successful  resumption  and  prosecution  of  the  work 
in  tbe  field,  as  soon  as  tbe  weather  is  suitable,  an  additional  appropria- 
tion of  $30,000. 

The  commission  will  now  be  enabled  by  the  use  of  the  electrical 
instruments  to  know,  at  a  safe  distance  from  the  boiler  being  experi- 
mented with,  the  exact  condition  of  the  water  within  it,  as  to  its  close 
contact  with  all  partskof  the  heated  surfaces,  the  exact  temperature  of 
tbe  water  and  of  tbe  steam  in  all  parts  of  the  boiler,  and  also,  by  the 
use  of  tbe  telephone,  as  recently  modified  by  the  commission  to  adapt 
it  to  the  purpose,  to  hear,  at  this  safe  distance,  the  sounds  made  by 
alteration  of  form,  and  by  the  slipping  or  the  breaking  of  the  stays,  or 
of  the  plates  of  the  boiler. 

Tbe  commission  desire  to  say,  in  conclusion,  that  the  examination 
and  study  of  cases  of  explosion  of  working- boilers,  siiHje  the  report  of 
February  27,  1877,  and  the  reexamination  of  results  of  the  experi- 
ments already  made  by  the  commission,  all  tend  to  show  that  we  have 
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T«l  very  much  to  learn  in  relation  to  the  causes  of  steam-boiler  explo- 

SOIM. 

All  of  which  is  re^ectfolly  sabmitted. 

JOHN  D.  BUNKLE. 
CHAS.  W.  COPELAND. 
J.  R.  ROBINSON. 
I.  V.  HOLMES. 
Hon.  John  Sherman, 

Secretary  ef  the  Treasury. 
Hob.  R.  W.  Thompson, 

Secretary  of  the  Navy. 


L 


Boston,  Mass.,  February  27, 1877. 

Gentlemen  :  The  commission  appointed  under  the  act  of  Congress 
spproTed  March  3, 1873,  entitled  *'  An  act  to  authorize  inquiries  into 
tbecaasesof  steam-boiler  explosions,"  desire  respectfully  to  report  that  ^ 
the  electrical  instruments  upon  which  the  commission  has  for  over  two 
years  been  engaged  are  now  so  far  perfected  that  it  is  confidently 
bdiered  that  they  will  be  ready  for  work  in  the  field  as  soon  as  the 
weather  is  suitable. 

The  commission  also  desire  to  give  more  fully  than  has  yet  been  done 
the  reasons  for  undertaking  to  devise  these  instruments. 

As  is  shown  by  the  report  made  by  the  commission  November  25, 
187S,  the  instruments  used  up  to  that  time  had  proved  unreliable. 

All  the  instmments  that  gave  the  most,  promise  were  then  procured, 
not  only  at  home,  but  from  abroad,  but  it  was  still  found  impossible 
vith  them  to  obtain  the  desired  knowledge  of  conditions  within  the 
boiler.  In  order  to  a  more  perfect  understanding  of  the  matter,  but 
withoat  going  into  it  in  detail,  which  will  be  done  in  the  final  report, 
it  appears  advisable  that  something  should  be  said  in  relation  to  two 
of  the  most  important  conditions  connected  with  these  investigations; 
the  first  of  which  is,  the  condition  of  the  water  within  the  boiler,  as  to 
its  eoDtact  with  the  surfaces  exposed  to  the  action  of  the  fire,  whether 
n\B\u  dose  contact  or  otherwise ;  and  the  second  is,  the  condition  of 
the  irater  as  to  its  temperature,  whether  it  has  the  temperature  due 
the  pressure,  or  otherwise. 

It  has  long  been  known,  from  the  experimen  ts  of  Leidenfrost,  Klaproth, 
aod  others,  that  when  metallic  surfaces  are  raised  to  certain  elevated 
temperatures  water  will  not  remain  in  close  contact  with  them,  the  con- 
lict  being  prevented  by  the  action  of  the  heat;  Professor  Tyndall  siys, 
"by  the  recoil  of  the  nioleculcir  |>rojectiles  discharged^  from  the  water 
oeit  the  heated  aurftices. 

The  iroromttt^e  of  tlie  Franklin  Institute  found  that  when  iron  surfaces, 
lilte  thff  interior  of  a  a  team- boil  t*r,  were  raised  to  a  temperature  of  about 
1*10^  Fahrenheit,  the  reijulsiorj  of  the  water  was  perfect.  The  ex  peri- 
meuts  of  this  committee  wert^  nuicle  with  small  quantities  of  water  and 
atatpo.spberic  pressure,  and  it  was  supposed  th  at  pressure  would  tend 
to  raise  the  temporatiire  of  pert'ecD  repulsion. 

Eipehment-K  mailu  since  tiie  neport  of  this  comnaittee  tend  to  show 
tiat  pre^fnure  alone  does  not  raise-  the  temperature  of  perfect  repulsion, 
^'at  that  tbo  matter  is  governe<l  largely  by  the  strength  of  the  circula- 
Lwaof  the  water  within  the  boiler. 

In  reUtian  to  the  second  of  tlie  important  conditions,  that  of  the  tem- 
iwitur^^  of  tJic  wfltf*r  within  tfje  boiler,  it  is  known  from  the  experi- 
firtfiiai^f  M>i;:tjnH,  IJoaijy,  Dufunr,  and  othi'is,  that  water  may  be  raised^ 
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to  temperatures  mach  above  that  dae  the  pressure  without  boiling,  and 
that  when  ebullition  commences  under  these  circumstances  the  excess 
of  heat  above  that  due  the  pressure  is  given  off  explosively. 

It  has  been  supposed  by  many  that  the  temperature  of  water  could 
not  be  raised  within  a  steam-boiler  because  of  the  presence  of  solid  mat- 
ter, but  the  experiments  of  Dufonr  tend  to  show  that  solid  matter,  when 
present,  soon  parts  with  its  air,  so  that  it  does  not  prevent  the  abnormal 
heating  of  the  water. 

It  is  believed  by  investigators  whose  opinions  are  certainly  entitled  to 
great  weight  that  these  conditions  of  the  water  are  the  causes  of  a  large 
proportion  of  all  the  explosions  that  occur. 

In  relation  to  the  first  supposed  cause.  Professor  Tyndall  says :  "  We 
are  more  ignorant  of  these  things  than  we  ought  to  be.  Experimental 
science  has  brought  a  series  of  true  causes  to  light  which  may  produce 
these  terrible  catastrophes,  but  practical  science  has  not  yet  determined 
the  extent  to  which  they  actually  come  into  operation." 

And  in  relation  to  the  second  supposed  cause  of  explosions,  after  call- 
ing attention  to  the  great  number  that  have  occurred,  after  boilers  have 
^  '^  remained  for  a  time  quiescent,''  and  given  reason  for  supposing  that 
they  were  caused  by  the  overheating  of  the  water  contained  in  them, 
Professor  Tyndall  says:  ^^I  do  not  say  that  this  t^  the  case^  but  who 
can  say  that  it  is  not  the  case.  We  have  been  dealing  throughout  with 
a  real  agency,  which  is  certainly  competent,  if  its  power  be  invoked,  to 
produce  the  most  terrible  effects.'' 

It  is  clear,  in  view  of  these  things,  that  experiments  for  learning  the 
causes  of  steam-boiler  explosions  without  instruments  to  show  whether 
or  not  all  parts  of  the  boiler  exposed  to  the  action  of  the  fire  are  in  close 
contact  with  the  water  within  the  boiler,  or  without  instruments  to  show 
the  tempierature  of  the  water  within  the  boiler,  cannot  be  conclusive. 

The  experiments  with  the  western  steamboat  boiler  at  Pittsburgh,  in 
1873,  an  account  of  which  is  given  in  report  of  November  25, 1873,  was, 
however,  of  great  value,  as  showing  the  weakness  of  the  flues  of  those 
boilers,  as  compared  with  their  shells,  upon  the  calculated  strength  of 
which  the  working-pressure  allowed  was  based,  and  upon  the  supposi- 
tion that  the  flues  were  of  equal  strength;  for  although  the  instrument 
used  proved  so  defective  that  there  was  much  question,  even,  as  to  the 
pressure  of  steam  at  which  the  flues  yielded,  there  was  so  much  water 
in  the  boiler  that  it  was  certain  that  the  upper  parts  of  the  flues  were 
covered,  so  that  thefact  that  the  flues  were  collapsed  while  theshell,  which 
must  have  been  subjected  to  the  same  forces,  was  entirely  uninjured,  was 
conclusive  as  to  the  weakness  of  the  flues,  whatever  was  the  cause  of 
their  yielding.  It  is  probable  that  these  flues  were  collapsed  by  a  gradu- 
ally increasing  pressiy^e  of  about  350  pounds,  and  without  any  abnormal 
action  whatever,  but  it  is  not  possible  to  Jcnotc  that  this,  in  point  of  fact, 
was  the  case. 

These  conditions,  and  the  additional  one  that  many  of  the  experiments 
must  be  conducted  at  temperatures  much  above  the  supposed  tempera- 
tures of  perfect  repulsion,  led  the  commission  to  decide  to  make  no  more 
experiments  with  the  large  boilers  till  suitable  instruments  could  be  pro- 
cured. And  while  it  is  much  to  be  regretted  that  this  has  taken  so  much 
time,  and  has  been  attended  with  so  great  expense,  it  is  certain  that 
all  the  information  gained  from  the  preliminary  experiments,  and  from 
the  study  of  the  cases  of  explosion  of  working-boilers  during  the  two 
years  since  that  time,  has  tended  to  k^how,  not  only  the  great  need  of 
investigation  in  relation  to  the  causes  of  explosion,  but  the  wisdom  of 
the  decision  in  relation  to  the  instruments,  and  to  make  it  clearer  that 
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(he  information  contemplated  in 
commission  was  created  cannot 
Domber  of  steam-boilers^  nor  by 
moits  withoat  sach  instruments. 


Hon.  Lot  M.  Mobbill, 

Secretary  of  the  Treasury. 
Hon.  Geo.  M.  Kobeson, 

Secretary  of  the  Navy. 
H.  Ex.  40 2 


the  act  of  Congress  under  which  the 
be  obtained  by  the  bursting  of  any 
the  making  of  any  number  of  experi- 
AU  of  which  is  respectfully  submitted. 

JOHN  D.  RUNKLB. 

CHAS.  W.  COPELAND. 

ISAAC  V.  HOLMES. 

J.  E.  ROBINSON. 
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HABBOB  OP  CINCINNATI. 


LETTER 


FROM 


THE    SECRE  TARY    OF    ¥AR, 


TRAN6BUTTINO 


i  report  of  the  engineer  concerning  the  best  method  of  protecting  the  harbor 
of  Cincinnati  from  ice. 


January  '23,  1878. — ^Referred  to  the  Committee  on  Commeroe. 
February  5,  1678. — Recommitted  to  the  Committee  on  Commerce  and  ordered  to  be 

printed. 


War  Department, 
Washington  Oity^  January  22, 1878. 
Ibe  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Kep- 
Rflentatives,  in  compliance  with  the  resolation  of  the  House  dated 
March  2,  1877,  a  report,  with  accompanying  map,  by  Maj.  W.  £.  Mer- 
rill, Gorps  of  Engineers,  on  the  best  methods,  by  harbors  of  refuge  or 
otiierwise,  of  protecting  the  river-commerce  of  Cincinnati  from  floes  of 
ieeio  the  Ohio. 

GEO.  W.  MoCBARY, 

Secretary  of  War. 
Hie  Speaker  of  the  House  of  Representatives. 


I 


Office  of  the  Chief  of  Engineers, 

Washington^  D.  C,  January  21, 1878. 
Sta ;  To  enable  tbe  honorable  the  Secretary  of  War  to  comply  with  the 
rc^uiremenu  of  the  following  resolatioQ  of  the  House  of  Bepresentatives 
;t  HiircU  2,  1877— 

Tint  thn  Srcrntno'  of  Wttr  bo  raqntfit  nrt  to  reprnrt  to  Conrfross  on  tho  liest  methods, 
•ri^lKwi  o(  refittreor  othwrwiaopOi  pruteotingtbo  river-iTouimort'Q  of  Cincinnati  from 
bwtrfiof  in  the  Obio  — 

llwfif  leave  to  snbmit  thfi  inclosed  copy  of  a  report  on  the  subject, 
tilth  ao-comimnying  u\b,\\  by  Maj,  \\  iiliiitu  E.  Merrill,  Corps  of  Engi- 
»WftT  to  whom  The  n^qnisite  surveys  in»<l  examinations  were  intrusted. 

Ike  report  is  full  and  as  liomplete  as  t  lie  limited  means  at  his  dis- 
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posal  would  allow,  and  will  doubtless  afford  all  of  the  informatiou  that 
may  be  necessary  to  a  proper  uaderstanding  of  the  questions  involved. 
The  resolution  of  the  House  of  Bepresentatives  is  herewith  respect- 
fully returned. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier- General  and  Chief  of  Engineers. 
Hon.  Geo.  W.  McCrary, 
Secretary  of  War, 


protection  of  the  commerce  of  cincinnati  from  damage  by  ice- 
floods  in  the  ohio  river. 

United  States  Engineer  Office, 

Cincinnati^  OhiOj  December  28, 1877. 
General  :  I  have  the  honor  to  submit  the  following  report  on  the 
best  means  of  protecting  the  commerce  of  Cincinnati  from  damage  by 
ice-floods  in  the  Ohio  River.  This  report  is  made  in  accordance  with  a 
resolution  which  passed  the  House  of  Representatives  March  2, 1877, 
and  which  reads  as  follows : 

Bssolved,  That  the  Secretary  of  War  be  reqaested  to  report  to  Congress  on  the  best 
methodsi  by  harbors  of  refuge  or  otherwise,  of  protectiog  the  river-sominerce  of  Cincia- 
nati  from  floes  of  ice  ia  the  Ohio. 

HISTORY  OF  THE  ICEFLOOD   OP  1876-'77. 

Before  discussing  details  of  protection  from  ice-floods,  it  seems  proper 
to  give  a  history  of  the  breakup  of  last  winter,  which  was  an  unusually 
destructive  one,  and  was  doubtless  the  direct  cause  of  the  passage  of  the 
resolution  in  question,  and  also  of  two  previous  resolutions  on  the  same 
subject,  which  will  be  mentioned  further  on  in  the  report. 

The 'first  obstruction  by  ice  during  the  winter  of  1876-'77  occurred  on 
the  8th  of  December,  on  which  day  the  thermometer  fell  from  34  degrees 
at  4  p.  m.  to  zero  at  midnight,  notwithstanding  which  a  few  steamboats 
left  port.  On  Saturday,  the  9th,  the  weather  continued  cold,  and  the  ice 
became  so  heavy  that  the  underwriters  would  assume  no  further  risks, 
and  ordered  all  boat^s  into  winter-quarters.  During  the  next  week  a 
few  trips  were  made  between  Cincinnati  and  Huntington,  but,  owing  to 
ice  gorges  below  Cincinnati,  only  one  or  two  boats  left  for  the  South « 
and  none  of  them  succeeded  in  getting  through  to  Louisville.  A  second 
spell  of  very  cold  weather  began  on  the  16th  of  December,  and  entirely 
suspended  navigation  for  the  whole  length  of  the  river. 

At  the  Cincinnati  Southern  Bailway  bridge,  which  crosses  the  Ohio 
near  the  lower  end  of  the  city,  the  Keystone  Bridge  Company  had  just 
completed  the  scaffolding  for  the  main-channel  span,  and  had  notified 
the  public  that  this  space  was  closed  to  navigation,  by  an  advertisement 
dated  December  9,  the  very  day  that  the  cold  wave  arrived.  It  was  on 
this  day,  also,  that  a  strong  up-stream  wind  dislodged  some  of  the  float- 
ing booms  thrown  out  to  protect  the  trestling,  and  left  it  unsupported  to 
resist  the  whole  weight  of  moving  ice.  As  this  trestling  obstructed  a 
width  of  upward  of  500  feet  in  the  middle  of  the  river,  it  was  to  be 
expected  that  the  ice  would  first  gorge  here.  The  gorge  occurred  at 
noon  of  the  11th,  and  at  4.45  p.  m.  had  become  so  heavy  that  the  trestle- 
work  gave  way,  and  all  of  the  bents  except  one  or  two  on  the  north 
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side  were  carried  off.  No  iron- work  of  the  saperstracture  had  been  put: 
ID  place,  and  therefore  the  loss  was  confined  to  the  timber  false- works ;. 
it  was  estimated  at  $10,000,  not  including  the  damage  caused  by  the 
delay  in  the  completion  of  the  bridge.  The  formation  and  movement 
of  this  gorge  sunk  several  coal- barges,  and  occasioned  a  loss  of  $5,000* 
at  the  coal-landings  between  Central  avenue  and  the  site  of  the  bridge. 
No  other  damage  was  reported  in  the  vicinity  of  Cincinnati  while  ther 
river  was  closing  up.  Some  losses  were  sustained  at  points  above  and 
below  the  city,  but  in  all  cases  they  were  quite  small. 

The  weather  continued  cold,  and  the  river  remained  low,  so  that  on 
the  26th  of  December  pedestrians  and  teams  were  crossing  the  Ohio 
00  the  ices  not  only  at  Cincinnati,  but  as  far  south  as  Evansville.  The 
characteristic  feature  of  the  winter  was  a  month  of  continued  low  tem- 
perature from  December  9  to  about  January  9,  giving  on  the  Ohio  itself 
a  bountiful  crop  of  clear  ice,  which,  in  some  places,  was  said  to  average 
14  inches  in  thickness. 

There  are  no  safe  ice-harbors  at  or  near  Cincinnati,  and  most  of  the 
steamboats  in  port  were,  as  usual,  crowded  along  the  public  landing, 
between  the  Newport  ferry  and  the  suspension-bridge.  The  danger  to 
these  boats  from  any  movement  of  ice  was  early  apparent,  for  they  were 
so  tightly  frozen  in  that  any  movement  of  the  ice-field  would  have  in< 
evitably  carried  them  along  with  it.  In  order  to  release  them  from  the 
main  body  of  ice,  the  underwriters,  at  an  expense  of  $250,  cut  a  chan- 
nel, just  outside  the  boats,  from  the  foot  of  Central  avenue  up  to  the 
foot  of  Sycamore  street,  which  was  afterward  continued  by  the  Pomeroy 
Packet  Company  up  to  Newport- Ferry  Landing,  thus  leaving  a  narrow 
strip  of  open  water  outside  of  all  the  boats  at  the  landing,  and  disen- 
gaging them  from  the  main  ice-field.  This  work  was  completed  by  the 
29th  of  December,  and  the  strong  current  kept  the  channel  open  for  the 
rest  of  the  winter. 

Meanwhile,  in  the  lower  part  of  the  harbor,  the  Fifth-street  ferry-boat 
and  the  tow-boat  Kate  Waters  had  kept  open  the  line  of  the  ferry,  and 
a  space  extending  up-stream  several  hundred  feet. 

On  the  5th  of  January  a  narrow  channel  was  out  by  hand  from  the 
wharf-boat  of  the  Louisville  Mail  Line  immediately  below  the  suspension- 
bridge  across  to  the  coal-landing  on  the  Kentucky  shore.  During  the 
next  day  the  field  of  ice  below  this  cut,  and  above  the  foot  of  Fifth  street,. 
moved  down  some  300  feet  and  then  held  fast  on  the  pibint  opposite  Muel- 
ler's stone-yard,  without  doing  any  particular  damage.  This  movemeni 
left  a  small  section  of  open  river  below  the  suspension-bridge,  and  con- 
tracted, but  did  not  close,  the  opening  near  the  Jfoot  of  Fifth  street. 
Taking  advantage  of  the  new  situation,  one  of  the  Champion  tow- 
boats,  which  lay  in  the  mouth  of  the  Licking,  attempted  to  clear  out  the 
channel  above  the  suspension-bridge  and  opposite  the  public  landing. 
The  ice,  however,  proved  so  heavy  that  she  succeeded  in  getting  only 
a  abort  distance  from  the  shore,  and  accomplished  no  useful  result. 

The  cold  term  was  followed  by  heavy  rains  on  the  northwestern  slope 
of  the  Allegheny  Mountains,  which  raised  all  the  streams  coming  in 
from  We«t  Virginia  and  Kentucky,  and  caused  a  rise  in  the  Ohio  that 
forced  out  the  heavy  ice  before  it  had  begun  to  weaken.  A  break-up' 
under  such  conditions  is,  of  course,  much  more  dangerous  to  property 
than  one  occurring  after  the  ice  has  become  gradually  rotted  by  mikji 
weather,  and  is,  therefore,  too  soft  to  do  any  injury  when  put  in  motioirc 
It  is  a  rare  thing  for  ice  to  attain  such  strength  as  it  did  laat  winter,  and 
it  is  very  seldom  put  in  motion  by  so  great  a  flood.  The  conditions  were, 
therefore,  favorable  for  heavy  losses. 

The  rise  that  started  the  ice  began  in  the  bend  of  the  Ohio  near  the 
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moatbs  of  the  Kanawha  and  Big  Sanely,  and  it  gradually  foroed  its  way 
aoutbward,  the  ioe  at  each  point  holding  the  flood  back  until  broken  up 
by  its  irresistible  pressure.  On  the  9th  of  January  there  was  a  more- 
ment  at  Ironton  and  Portsmouth,  which  sunk  and  carried  away  coal* 
boats  and  did  mnch  damage.  The  flrst  serious  movement  at  Cincinnati 
took  place  on  the  12tb.  At  Louisville  it  b^an  on  the  14th^  at  Evans* 
ville  on  the  15th,  and  at  Sbawneetown  on  the  Ittth.  While  this  was 
going  on  in  the  middle  and  lower  Ohio,  a  similar  disastrons  flood  was 
pouring  down  the  Monongahela  and  its  tributary,  the  Youghiogheny. 

Owing  to  still  water  in  the  pools  of  the  Monongahela  slackwater, 
heavier  ice  forms  in  this  river  than  in  the  Ohio,  but  as  this  ice  has  to 
pass  over  the  dams,  it  generally  reaches  Pittsburgh  so  broken  up  as  to 
be  harmless  to  navigation.  In  the  exceptional  breakup  (tf  last  winter 
the  high  water  not  only  carried  out  the  Monongahela  ice^  while  still  re^ 
taiuing  nearly  its  maximum  strength,  but  it  took  along  with  it  great  num- 
bers of  empty  and  loaded  coal-barges,  which  were  lying  in  tlte  harbors 
and  at  the  coal  tipples  in  the  several  pools.  This  whole  mass  went 
together  over  the  dams  and  passed  Pittsburg^  on  the  top  of  the  flood. 
It  was,  of  course,  almost  Impossible  to  hold  coaMiarges  or  steamboats 
against  snoh  a  pressure.  Eight  steamboats  were  sunk  and  several  oth- 
ers considerably  damaged  out  of  the  sev^ity  that  were  reported  as  win< 
tering  in  the  vicinity  of  Pittsburgh.  The  papers  at  the  time  reported 
that  one  hundred  and  thirty-two  barges,  flats,  and  boat-houses  passed 
out  of  the  Monongahela  between  6.15  a.  m.  and  7  p.  m.  of  January  14. 
During  daylight  of  the  same  day  one  hundred  and  fifty  coal-bEirrges 
were  reported  as  being  carried  along  in  the  ice  past  Rochester,  a  town 
on  the  Ohio,  26  miles  below  Pittsburgh.  The  total  loss  from  this  ice- 
flood  to  the  Pittsburgh  navigation  interests  was  estimated  at  the  time 
at  $1,500,000,  which,  however,  is  nndonbtedly  considerably  in  excess  of 
the  true  loss.  There  was  considerable  loss  of  coal  and  coal-baj*<r6s  be- 
tween Pittsburgh  and  Cincinnati,  but  comparatively  little  below  the  lat- 
ter point. 

The  movement  of  ice  at  Cincinnati  commenced  at  9  a.  m.  of  Friday, 
January  12,  when  the  icefield  in  front  of  the  public  landing  broke 
away  from  the  Newport  and  Cincinnati  bridge,  and  moved  down  350 
feet,  closing  up  the  opening  below  the  suspension- bridge,  and  sinking 
the  steamer  Calumet,  which  lay  at  the  head  of  the  line  of  boats,  ex- 
tending ill  close  cobtact  from  Lawrence  street  to  Vine.  The  harbor-ice 
moved  as  one  piece,  and  owing  perhaps  to  the  channel  cut  outnde  of 
the  boats  for  their  protection,  this  heavy  field  got  sufficient  momentum 
toward  the  Ohio  shoie  to  crush  in  the  Calumet,  the  first  object  that  seri- 
ously opposed  it.  After  moving  a  few  hundred  feet  the  ice  was  checked 
by  that  below  and  the  movement  stopped.  At  11  p.  m.  on  the  same 
evening,  a  second  movement  of  this  ice-field  occurred  which  sunk  the 
steamer  Andes,  lying  at  the  foot  of  Main  street.  Both  the  Calumet 
and  the  Andes  were  sunk  by  the  ice  that  formed  in  the  harbor  before  it 
had  moved  a  thousand  feet.  An  early  eflbrt  was  made  by  the  Cham- 
pion No.  8,  to  cut  her  way  across  from  the  Licking  to  pump  out  and  raise 
the  Calumet,  but  the  ice  was  so  heavy  that  she  was  unable  to  break 
through  it.  On  Sunday  morning,  January  14,  the  river  was  open 
(HrectTy  in  front  of  the  city,  but  gorged  above  at  the  marine  ways,  and 
below  at  Cullom's.  At  11.40  a.  m.  these  gorges  broke,  and  as  the  river 
was  rising  rapidly  no  new  gorge  could  form,  and  no  further  damage 
occurred.  Navigation  was  resumed  on  the  18th  of  January,  after  an  ice- 
blockade  of  forty  days. 

Besides  the  steamboats  at  the  public  landing  and  immediately  below 
the   suspension-bridge,  there  were  four  at  the  mouth  of  the  Licking, 
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•od  five  filoag  tlie  right  bmik  below  the  marine  railway  and  under  the 
iee  of  the  floating  ice-breaker  thrown  ont  to  protect  the  dry  docks.  All 
of  these  boats  escaped  injury.  The  total  number  of  steamboats  in  port, 
inelnding  three  on  the  ways  at  Covington,  was  37 ;  of  these  7  were  sunk 
or  carried  away,  3  of  them,  however,  being  small  pleasure-boats,  or 
ateam-lannchee,  valued  at  $1,000  each. 

The  amount  of  coal  afloat  was  220  barges,  of  which  8  were  partly  un- 
loaded.   There  were  also  held  in  port  407  empty  coal-barges,  which  were 
distributed  along  both  shores  from  the  mouth  of  the  Little  Miami  to 
SedamsviUe,  and  were  tied  up  in  fleets  wherever  there  was  any  hope  of 
.protection  from  the  ice. 

Owing  to  the  want  of  a  tow-boat  that  could  break  through  the  harbor- 
lee,  many  of  the  empty  barges  were  necessarily  left  in  places  wliere 
there  was  small  probability  that  they  could  escape  in  case  of  a- bad 
break-op.  The  heaviest  fleets  of  loaded  barges  were  at  Coal  Haven  (a 
point  on  the  left  bank  of  the  river  nearly  opposite  the  mouth  of  the 
Little  Miami),  at  the  Queen  City  elevator,  and  on  the  left  shore  at 
Ludlow,  below  the  Southern  Railway  bridge.  The  greatest  loss  occurred 
at  Waters's  Landing,  the  lowest  landing  at  Coal  Haven.  The  number  of 
loaded  coal- barges  lost  was  71 ;  the  number  of  empty  barges  cut  down 
or  carried  away  was  175. 

The  loss  on  steamboats  and  wharf  boats  at  Cincinnati  amountetl  to 
$73,650,  and  that  on  coal,  coal-barges,  coal-flats  and  floats  to  $202,895 ; 
making  a  total  loss  of  $276,545.  These  figures  have  been  obtained  by 
personal  investigation  into  each  loss,  and  are  believed  to  lie  substan- 
tially correct  Besides  getting  the  actual  value  of  property  lost,  I  have 
had  both  sides  of  the  river  from  the  Little  Miami  to  Sedamsville  care- 
fully canvassed  to  ascertain  the  number  and  position  of  boats  at  each 
landing  when  the  ice  moved,  and  which  of  them  were  sank  or  carried 
•way.  Several  months,  however,  had  elapsed  since  the  ice-flood,  aud 
there  was  much  difficulty  in  getting  the  facts  required.  Discrepanciee 
between  the  ^statements  made  by  the  owners  of  coal  aud  by  the  foremen 
in  charge  of  the  flats  could  not  always  be  reconciled,  but  the  results 
obtained  are  thought  to  be  quite  accurate  in  the  majority  of  cases,  and 
approximately  correct  in  the  others. 

Accompanying  this  report  is  a  nrap  of  the  harbor  of  Cincinnati, 
which  shows  the  position  and  kind  of  each  boat  in  the  harbor  on  the 
12th  di^  of  January,  when  the  ice  commenced  moving.  To  make  the 
information  embodied  in  this  map  more  iipparent  to  the  eye,  all  steam- 
boats and  barges  that  were  sunk  or  carried  away  are  colored  red ; 
loaded  barges  are  sbaded  in  black ;  empty  ones  are  indicated  only  in 
oaUine. 

Some  barges  that  were  carried  away  were  recovered  uninjured,  but  it 
was  quite  impossible  to  ascertain  whence  they  started,  aud  therefore 
BO  attempt  has  been  made  on  the  map  to  distinguish  between  those  tliat 
were  totally  destroyed  and  those  that  were  carried  away  and  afterward 
recovered.  Numbers  of  the  latter  floated  out  into  the  Mississippi  before 
they  were  captured,  and  the  expense  of  salvage  and  of  bringing  back 
socb  barges  was  quite  heavy. 

The  information  contained  in  the  map  is  consolidated  in  the  following 
table,  the  total  loss  sustained  at  each  landing  being  summed  up.  Owu- 
era  of  coal-barges  could  often  give  their  total  loss  of  empty  barges,  but 
could  not  indicate  the  landings  at  which  they  lay;  on  the  otber  hand, 
owners  of  landings  could  tell  the  number  of  barges  carried  away,  but 
oftentimes  did  not  know  how  many  of  them  were  recovered.  The  loss  in 
empty  barges,  therefore,  although  nearly  correct  in  the  aggregate,  has 
probably  some  errors  in  detail  which  could  not  be  avoided.  viiOOQLc 
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Table  of  coal-hargeSj  coal-JlaU^  and  similar  craft  iti  fJkt  harbor  of  Cincinnati  during  the  ice- 
blockade  of  1876-^7,  giving  (he  landings  at  which  they  lay,  and  the  number  and  value  of 
those  cut  down  or  canied  away  at  the  l>reaking  up  of  the  ice. 
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Philljps's 

6 
4 
4 
3 

10 
2 
2 

32 
7 
6 





Do 

Serena  &.  Stone 

Do 

Bard's 

S 

1 

"i' 

1 
"3' 

1,200 
.'iOO 

Do 

Collier,  Bndd  &  Co 

3 
10 



"2 

Do..... 
Do 

Ciocinnati  Coal  and  Coke  Co 
Ross's 

1 

3 

5,000 

Do 

Fifth  Street 

2 

32 

7 

5 

.... 

1,000 

Left 

McCoy's 

15,000 
5  (00 

Bight.... 

Coclino  wer's,  lower 

1 



4 
3 
3 

1 

1 

2 

Do 

Zimmerman's 

4,000 

Do 

Keek's 

3 

3,000 

Do 

Buckeye 

1 

2 
5 

1 

1 

1,150 

Do 

Mill  Creek 

Do 

GaflTs 

1 

.... 

.... 

.... 

Left 

Walmer's 

3 

..'... 

38 

Do 

Keystone    

3 

1 
2 

Right. . . . 

Flemming's 

5 

7 

A 

4 

.... 

5 

6 

10 

23 

3 

9  000 

Do 

Twenty-flrst  Ward    

6      -M 

1,200 
2,000 

Left 

Walmer  &  Pecklehelmer    . . 
Crall  Sc  Wall 

*30' 

1 

:::::t 

2S 

27 

4 

401 

Do 

3 
10 

i 
7 

4 

3 

1 

6 

15,000 

Bight... 

Boldfaoe 

500 

Total 

SIO 

12 

1 1 

126 

69 

10 1 

173 

8 

29 

202,895 
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LUt  &/  tteamhoats,  wharf -hcfli^,  and  model  barges  in  part,  $homng  their  position  and  the  Joes 

from  ice. 


Name  of  boat. 


Podtion. 


Bstimftted 


Bemarks. 


TOdvood 

Eiobufa : 

Wanif  and  two  modal  bargea. 

LaonL.  Davia 

L2t 


Hiram  Watrnm . 
MfllieBobarta.. 


¥eviMni  B^o  and  Float . 
Qaflbmati 


ati  Belle  and  Float  . 

C»Ioiaet 

TiDtSUalde 

G«W«naty..., 

Teiegrapb 


Hf  Sand  J.  wharf-boat 

Hev  Orieaaa,  wharf-boat 

AsdyBaom , 

AadM 

M«yMm« 

EaiBaGrabMB 

SdaUe't  wbarf  boat 

Chaaipioii  Xa  7 

Cbamptoo  No.8 

CkampioB  No.  9 , 

Beaf^klin 

ScTen  model  barres 

LonisnUa  IfAU-Line  wharf- boat. 


TToited  States  . 
GtaeralBiieU  . 


Bobert  Peeblea 

Ceitoal  arenae  ferry-boat  and  two 


Hellof  NSek  Longworth 

Kate  Waters 

Uirk  Twain 

Burioeaa 

MockiiicBird 

Faaay  Webater  and  three  floats 

Hianie  Keenan 


Cincinnati  dry-docks 

Cincinnati  marine  ways  . 

Foot  of  Bird  atreet 

Litherbary'a 

do 


Gardner's , 

N.  and  C.  bridge,  Newport. 

Newport  and  Cincinnati 
Ferry  Landings. 


Between  Lawrence  street 
and  the  suspension-bridge. 


$30,000  00 


2,000  00 


20,000  00 


Month  of  Licking 

do .! 

do 

do 

Up  the  Licking 

Below   suspension  •  bridge, 

Cincinnati. 

do 

Below   snspension  -  bridge, 

Covington. 

Foot  of  Race  street 

Foot  of  Central  avenue 


Sampson's  Landing 

On  Cfovington  docks 

do.:. 

do 

Collier,  Budd  &  Co.'s 

Ludlow  Ferry  Landing . 


50  00 


350  00 


50  00 


2,000  00 
5,000  00 


5aami 

Water  Lily 

Water  Witch 

One  model  bai^re , 

Liberty,  and  four  model  barges. 


McCoy's  Landing. 


Ladlow 

do 

Mill  Creek.. 
Flemming's. 
Sedamsville. 


700  00 
500  00 
500  00 


12,000  00 


United    SUtes    light- 
house tender. 


Small   boat, 
damaged. 
Ferry-wat. 
Do. 


Damaged. 
Sunk. 


slightly 


One  slightly  damaged. 


A  dismantled  hall. 
Ferry-boat. 

Slightly  damaged. 


Propeller,  sunk. 

Boat   and    two   floats 

destroyed. 
Carried  away  and  re- 
covered. 
Destroyed. 
Do. 
Do. 

Loss  of  two  model 
barges,  loaded  with 
salt  and  flre-brick. 


SUMMARF. 


Class. 


Tr^ght  and  passenger  steamboats. . 

T«w.boat« 

Ferrv-boata 

teall  tnga  and  pleaanre-boats 

MedelbMicea 

Dtaaaotled  hoU 

Wharf-boats  and  ferry-floats 

Uiited  States  light- house  tender.... 


TMal. 


It 


B 

i3 


$50,000 

350 

3,500 

3,700 

12,550 


3,550 


73,«50 
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HABOaB-BOOM  BBQUIBBD. 

As  it  is  manifestly  impossible  to  determine  wbat  will  be  the  fatnre 
amoant  of  the  commeree  of  GinciQaati,  it  wiltbe  assumed  that  harbbr- 
room'  sufficient  to  provide  for  the  craft  that  were  actually  in  port  on 
the  12th  day  of  January,  1877,  will  answer  the  purpose  of  this  report. 

A  coal-barge  may  be  taken  as  measuring  130  by  24  feet,  or  3,120 
square  feet  The  net  area  of  the  harbor-room  required  for  623  coal- 
barges  will  therefore  be  1,943,760  square  feet,  or  44.6  acres.  If  to  this 
we  add  10  per  cent,  as  the  least  possible  allowance  for  waste  room  and 
pas8^;e-ways,  we  shall  have  49  acres  as  the  harbor-room  required  to 
contain  all  the  coal-barges  that  were  in  Cincinnati  last  winter. 

The  net  area  requir€^  to  contain  135  flats,  floats,  and  miseellaneons 
craft  will  be  270,000  square  feet,  or  6.2  acres ;  which  increased  by  10 
per  cent,  becomes  6.8  acres.  This  added  to  the  49  acres  previously 
found  gives  55.8  acres  as  the  area  required  to  contain  the  water-craft 
included  in  our  first  table. 

In  getting  the  area  required  for  steamboats  we  may  omit  all  ferry- 
boats, wharf-boats,  dismantled  hulls,  and  diminutive  steamboats  of  all 
kiuds^  thus  reducing  the  number  to  be  provided  for  to  24  steamboats 
(including  tow-boats)  and  14  model  barges.  Each  steamboat  may  be 
assumed  to  require  an  area  of  12,000  square  feet,  and  each  model  barge 
an  area  of  4,500  square  feet.  For  24  steumboats  there  would  therefore 
be  required  a  net  area  of  288,000  square  feet,  or  6.6  acres ;  and  for  14 
model  barges  a  net  area  of  6,300  square  feet,  or  1.5  acres;  adding  10 
per  cent.,  as  before,  we  find  that  the  steamboats  will  require  7.3  acres,  and 
the  model  barges  1.7  acres. 

OoUecting  the  areas  found  above,  we  have : 

Acre*. 

Area  neoessary for 623 coal-barges 49.0 

Area  necessary  for  135  flats,  floats,  &,c 6.8 

Area  necessary  for  24  steamboats « 7.3 

Area  necessary  for  14  model  barges 1.7 

Total 64.  & 

It  is  thus  shown  that  a  water-surface  of  64.8  acres,  or  in  round  num- 
bers 65  acres,  would  be  required  to  accommodate  the  winter  commerce 
of  Oincinnati. 

AVAILABLE  HABBORS. 

The  only  harbors,  properly  so  called,  that  can  be  made  on  a  river  like 
the  Ohio  are  such  as  can  be  excavated  out  of  its  banks.  The  large 
tributaries  are  generally  as  dangerous  as  the  main  river,  and  the  only 
resource  is  to  dig  into  the  shores,  wherever  there  are  low  areas  that  will 
reduce  the  cost  of  excavation.  The  valleys  of  the  creeks  and  small 
streams  are  naturally  the  only  places  where  such  areas  can  be  found. 

It  is  essential  to  the  usefulness  of  a  harbor  that  boats  should  always 
be  able  to  get  into* it  during  the  proper  season. 

The  harbors  herein  discussed  are  solely  designed  for  protection  from 
ice-floods,  as  floods  unaccompanied  by  ice  are  not  dangerous. 

The  ordinary  demands  of  commerce  require  that  steamboats  and 
barges  be  at  their  usual  landings  as  long  as  possible.  Steamboats  can 
transact  their  regular  business  until  the  very  day  the  river  closes,  as 
they  have  the  ability  to  propel  themselves  to  any  desired  point  at  a  few 
hours'  notice,  and  even  to  force  themselves  through  thin  ice.    A  con- 
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oderaMe  anNmut  of  time  would,  ho^pvever,  be  reqaired  to  lay  ap  barge» 
for  the  winter. 

ft  18  thought  ^tfattt  8t  least  one  mon th * wonltl  be  ueueBsaiy  for  the 
tnnsfer  to  t^  harbors  of  refage  of  all  the  barges  that  are  intended  to 
be  sbdtered  there^  if  the  movement  is  to  take  place  withoat  confusion 
or  Texatious  delays. 

Tbe  month  in  qnestion  would  evidently  be  the  month  immediately 
prooedin^  the  closing  of  navigation.  To  ascertain  at  what  date  this 
any  be  iBxpeoted  the  files  of  the  Cincinnati  Commercial  have  been  care- 
foUy  examined,  and  the  following  table,  giving  the  dates  and  duration 
of  tlie  stoppage  of  navigation  at  Cincinnati  during  the  last  twenty 
years,  has  been  compiled  therefrom : 


winter. 

i 

1 

1 

It. 

Remarks. 

MR.'M ! 1 

No  Mrioas  intermption. 

No  Mriooe  interruption ;  river  high. 

UH-'Se      ,  .          ,        

IW-IM) 

Jan. 

8 

Jan. 

10 

m^nt 

No  aerlons  interrnption. 
Dc 

UD-IS , 

iM^m 

No  Mrioas  intermption ;  rivor  high. 

Jan. 

4 

19 
30 
15 
30 
19 
31 

Jan. 

17 

Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Jan. 
Feb. 

95 
93 

6 
90 

5 
93 
15 

1  Feb. 
Jan. 

OM-V 

mm 

1  F«b. 

Oooasional  trips  oonld  be  made 

UK-m 

'  Dec 

igr-'BB 

1  Jan. 

Do. 

)«.« 

No  serioos  interruption ;  river  high. 

WI-*W _. ' 

If3».<7l       

Dec. 

94 
19 

9d 

9 

«7 

13 

Jan. 
Deo. 
Dec 
Jan. 
Feb. 
Jan. 

H 
94 
31 
19 
90 
4 

un."n 

'  Dec 

Deo. 
Deo. 
Jan. 
Jan. 
Deo. 

SI 
99 
10 
30 
93 

rro-Ts 

UO-*74 

Deo. 

Jan. 

Jan. 

Deo. 

Heavy  iee  running  until  February  6. 
No  serious  interrnption. 

loe  began  moving  out  January  13. 

WH-15 

18&.7I 

Jan. 

12 

Jan. 

31 

Jan. 

ao 

M»-"n 

\^ii 

9 

Dec. 

19 

Jan. 

18 

It  will  be  seen  from  the  above  that  during  nine  years  out  of  the 
twenty  examined,  or  daring  45  per  cent  of  the  winters,  there  was  no 
stoppage  of  navigation  by  reason  of  iee.  The  earliest  stoppage  during 
tbe  period  in  question  was  that  of  last  winter  (1876-77),  which  began 
00  the  9th  of  December.  The  next  earliest  was  in  the  winter  of  1872-73, 
which  bewail  on  the  13tli  of  Dpi^ember.  If,  therefore,  we  make  our 
IsrborH  accessihle  on  autl  after  November  10,  there  will  always  be  at 
tewt  one  month  for  bargea  to  entpr  tbem. 

0£>aVbarges  usaally  draw  (U  feet,  and  ought  to  lie  in  at  least  7  feet 
depth  f>f  water  to  pi'erent  gronrjrUMg.  It  is  therefore  evident  that  the 
cuDdtTi^ms  of  tbe  problem  rerniirt^  that  the  proposed  harbors  of  refuge 
tbflli  have  at  least  7  feet  of  water  from  the  10th  of  November  to  the  end 
fjf  freezing  weather. 

An  tnsiKsction  of  the  ganije  reeonls  kept  at  this  city  since  June,  1858, 
M)on^  that  the  river  is  always  hiji^her  in  the  latter  part  of  the  winter 
DiflD  ill  Xijvember  and  J>wipmb(^r. 

The  folio wihf^  table  shows  tin*  dates,  since  1858,  at  which  the  river 
toAMooi]  ut  lesH  than  7  feet  on  the  Cincinnati  gauge  between  the  10th 
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of-  November  and  the  3l8t  of  Decemberi  together  "with  the  correapond- 
ing  gaage- readings : 


1858. 
:Nov.  23 

/  // 
6  9 
6  6 
6  4  ' 
6  2 
6  0 

6  10 

7  7 

4  9 

4  9 

5  0 
10  0 

7  4 

6  0 

8  2 

5  1 
5  1  i 
4  0  , 
4  9 
4  7 
4  6 
4  5 
4  4 
4  3  , 
4  3 

4  1 

5  8 
4  4 

4  0 
3  11 
3  11  ' 
3  ll«l 

7  0 
12  6 

6  4 

5  10  I 

6  9 

7  3 
6  3  1 
5  9 

5  7  , 

6  1 

8  9 

6  8  1 
6  9 
6  9 

6  11 

7  0 
6  11 
6  8 
6  7 
6  7 
6  7 
6  7 

1863. 
Nov.  21 

6  10 

6  11 
6  10 
6  8 
6  4  1 
6  1 
5  8 
5  5  ! 
5  8 
4  11 
4  10 
4  8 
4  7 
4  5 
4  3 
4  3 
4  2 
4  3 
4  5 
4  5 
4  2 
4  0 
4  1 
4  3 
4  5 

4  9 

5  6  : 

6  3 

6  7  . 

7  2 

6  4 
6  2 
S  11 

5  8 ; 

5  7  1 
5  5  1 

5  5  ' 

6  0 
6  1  1 
6  5 
6  7 

6  10 

7  3 

4  11 
4  7  , 
4  5 

4  3  I 
4  4  1 
4  8 
4  9 

4  8 ; 

4  5  ' 
4  3 

1871. 
Nov.  20 

/  If 
4  5 

24 

1867. 
Nov.  14 

21 

9  9 

25 

Dec.  10 

6  5 

26 

11 

5  10 

27 

15 

18 

5  6 

28 

16  

13 

5  5 

39 

17 

14 

5  4 

18 

15 : 

5  2 

1859. 

19 

16 

1      17 

5  1 

TSor.   10 

80 

4  11 

11 

21 

18 

5  0 

12...., 

22 

19 

5  0 

13 

23 

80 

5  2 

14 

24 

21 

82 

6  9 

1ft 

25 

5  11 

16 

26 

23 

5  11 

27 

24  

7  1 

1862. 

.  28 

25 

7  0 

Nov.  10 

29 

26 

6  10 

11 

30 

►     27  

8  9 

12.. 

Dec.  1 

S:::.:::;::::::::: 

6  9 

13 

2 

29 

8  8 

14 

3 

1877. 
Nov.  27 

15 

4 

5 

18 

17 

6 

6  8 

18 

7 

28 

6  3 

19 

8 

89 

5  11 

20 

9 

30 

5  11 

21 

10 

Deo.  1 

5  11 

22 

11 

2 

6  5 

23 

12 

3 

6  7 

24  

1869. 
Nov.  10 

4 

6  7 

25. 

5 

6  4 

26 

6 

6  0 

27 

11 

7  

6  0 

28 

12 

8 

6  0 

Deo.  14 

13 

9 

8  4 

15 

14 

1874. 
Nov.  10 

16 

15 

17 

-16 

18 

17 

3  0 

19 

18 

11 

3  0 

20 

19 

18 

8  11 

21 

20 

13 

2  10 

82 

21 

14 

2  11 

22 

15 

3  0 

1863. 

1871. 
Nov.  10 

16 

2  11 

Nov.  10 

17 

3  0 

11 

18 

19 

3  1 

12 

11 

3  3 

33 

12 

20 

3  7 

14 

13 

21 

3  5 

15 

14 

22 

23 

3  4 

16 

15 

4  8 

17 

18 

24 

25  

4  10 

18 

17 

4  11 

19 

18' 

26 

4  10 

20 

19 

27 

8  7 

The  above  table  shows  that  the  lowest  water  during  the  period  under 
examination  was  in  November,  1874,  and  that  the  lowest  reading  was 
2  feet  10  inches  on  the  gauge.  The  next  lowest  water  during  the  same 
period  occurred  in  November,  1862,  and  read  3  feet  11  inches  on  the  gauge. 
There  was  no  serious  interruption  from  ice  during  the  winter  of  1862-'63, 
and  in  the  winter  of  1874-75  the  river  did  not  close  until  January 
12 )  but  these  conditions  could  not  have  been  foreseen,  and  we  may  there- 
fore still  assume  that  had  ice-harbors  been  available,  coal-barges  would 
have  been  in  them  at  the  times  of  these  lowest  stages.  To  have  kept  these 
barges  from  grounding  in  the  worst  of  the  two  seasons,  the  bottom  of 
the  harbors  should  be  7  feet  below  the  lowest  gauge-reading  given  above — 
or,  in'other  words,  they  should  be  4  feet  2  inches  below  the  zero  of  the 
gauge.     It  will  suftice,'however,  to  put  them  at  an  even  4  feet  below  this 
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lereJ,  and  this  depth  has,  therefore,  been  taken  for  the  excavation  of  the 
proposed  harbors  of  refuge. 

Id  order  to  avoid  q&  much  as  possible  the  construction  of  masonry,  it 
is  Assumed  in  the  estimates  that  the  sides  of  the  basins  will  be  payed 
slopes  instead  of  retainingwalls.  For  the  same  reason  the  entrances 
have  been  considered  as  having  paved  slopes,  although  masonry  walls 
voald  undoubtedly  be  much  better  for  this  purpose. 

Several  localities  for  harbors,  otherwise  desirable,  are  unavailable 
because  they  are  on  the  convex  bank  of  the  river — in  other  words,  because 
tbey  are  on  the  side  where  the  tendency  of  the  currents  is  to  cause 
deposits  and  make  sand-bars.  Occasional  dredging  will  probably  be 
necessary  in  order  to  keep  open  the  mouth  of  any  recessed  harbor,  even 
though  made  on  a  favorable  shore,  unless  a  scour  can  be  established 
throagh  it  by  means  of  a  large  and  continuous  supply  of  water  entering 
the  basin  from  the  land  behind.  It  would  be  hopeless  to  attempt  to 
keep  open  the  mouth  of  a  harbor  which  is  both  on  the  convex  bank  and 
is  without  an  independent  supply  of  water.  A  harbor  that  would  prob- 
ably give  continuous  occupation  to  one  or  more  dredges  had  better  not 
be  attempted. 

MOUTH  OF  THE  LITTLE  MIAMI. 

A  harbor  with  an  area  of  31  acres  has  been  surveyed  on  the  right 
bank  of  the  Ohio  and  the  right  bank  of  the  Little  Miami,  at  the  mouth 
of  the  latter.  Such  a  harbor  is  indicated  on  sheet  A,  the  general  map 
of  the  harbor  of  Cincinnati,  and  is  also  shown  in  detail  on  sheet  No.  2. 
A  much  larger  area  than  31  acres  can  be  obtained  here,  if  desired,  but 
the  survey  only  included  this  amount,  and  as  there  are  some  strong  ob- 
jections to  a  harbor  at  this  locality,  it  has  been  thought  best  to  prepaie 
the  estimate  on  the  area  actually  surveyed.  The  whole  estimated  space 
of 65  acres  can  be  obtained  here  without  difficulty. 

The  design  is  to  excavate  in  the  lower  angle  between  the  Miami  and 
the  Ohio,  using  the  excavated  material  to  protect  the  excavation  from 
floods  in  either  river.  In  order  to  obtain  the  necessary  water-supply, 
with  sutiicient  current  to  keep  open  the  outlet  of  tbis  harbor,  it  would 
probably  be  necessary  to  build  a  dam  across  the  Miami  and  provide  it 
with  sluices  leailing  into  the  basin.  The  outlet  would  lead  directly  into 
the  Ohio,  as  is  shown  in  map  No.  2. 

In  this  part  of  the  Ohio  the  strongest  current  is  along  the  left  shore, 
the  current  along  the  right  shore  being  comparatively  slack.  The  Lit- 
tle Miami  has  across  its  mouth  a  bar  of  sand  and  gravel  that  is  almost 
"Iryin  low  wat^r,  Ir  unty  tli*.^refore  be  considered  as  certain  that  an 
rntraiice  into  the  Ijjnlmr  Llinmgh  the  mouth  of  this  river  would  require 
1  latf^e  amount  of  ihe<l;j;inij;  each  year  to  keep  it  open  at  all  stages  of 

l*h*i  amoaot  of  excavation  to  make  a  basin  of  the  area  of  thirty-one 
ftcres  u>*iil(l  be  2,31S,S0o  cubic  yards,  which,  at  30  cents  per  cubic  yard, 
voqUI  inoount  to  ^i^U^jfiAil 

JW-  *ivt>ruge  depth  of  the  (excavation  would  be  41.1  feet.  The  surface 
lohe  ifHveii  uouki  lj<^  53,74^  .square  yards,  which, at  $1  per  square  yard, 
tfluhl  atnuiint  to  $ri;^,745. 

Tlie  roht  of  buitdiitg  a  dani  across  the  Little  Miami,  and  constructing 
pra[H*r  ^tuiccs  into  tUe  ba^iin,  would  amount  to  about  $60,000. 

If  must  l>c  borne  ia  tnirjil  tliat  in  order  to  procure  31  acres  of  harbor- 
twmHt  low  winter,  it  will  !h-  necessary  to  purchase  enough  additional 
^  io  provide  for  the  &Io|iJn;,^  sides  of  the  basin.  In  the  case  in  hand 
Mtin  vd^litioual  hinil  miiouikr^  to  15  acres,  thus  compelling  the  purchase 
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of  46  acres  to  aeeare  a  low-water  harbor  of  31  acres.    At  an  assamed 
price  of  $100  per  acre  this  laDci  will  cost  $4,600. 

The  total  cost  of  a  harbor  of  refhge  at  this  point,  having  an  area  of  31 
acres,  wonld  therefore  be  $813,083,  which  is  at  the  rate  of  $26,t258  per 
acre  of  harbor*room. 

CRAWFISH  ORBEK. 

The  next  point  examined  is  at  the  mouth  of  Crawfish  Creek,  between 
the  railroad  and  the  river.  The  area  surveyed  is  shown  on  the  general 
map,  and  the  details  of  the  ground  on  sheet  No.  1. 

This  harbor  is  favorably  situated  for  access  at  all  stages,  as  its  outlet 
is  through  a  concave  bank,  passing  directly  iuto  the  deep  water  that  ia 
always  found  near  such  banks.  There  is  no  tendency  to  deposit  along 
the  shore  near  the  mouth  of  Crawfish  Creek,  and  the  only  dredging  that 
would  probably  be  required  at  this  harbor  wonld  be  the  removal  of  the 
small  deposits  that  would  work  iuto  the  entrance  from  the  slight  eddy 
that  would  naturally  form  there. 

In  calculating  the  amount  of  excavation  at  this  locality,  and  the 
available  area  for  shipping,  it  was  thought  best  not  to  pass  beyond  the 
bounds  of  the  natural  depression,  as  any  digging  into  land  whose  sur- 
face is  on  a  level  with  the  river-bank  would  be  exceedingly  expensive 
without  adequate  result.  With  due  allowance  for  side  slopes,  this  mit- 
ural  basin  gives  an  available  harbor-area  of  13  acres.  The  nature  of 
the  material  to  be  excavated  was  determined  by  lioring  through  it  to  a 
depth  of  4  feet  below  low  water.  As  shown  on  the  map,  the  hole  waa 
sunk  in  the  bed  of  the  creek  nearest  to  the  base  ot  the  hills,  where  it 
was  thought  most  likely  that  rock  would  be  found.  No  rock  was  found^ 
however,  and  the  material  for  the  whole  depth  proved  to  be  flue  gravel 
and  sand.  The  same  kind  of  material  probably  prevails  throughout  the 
whole  area  of  the  basin. 

The  amount  of  excavation  required  for  the  harbor  pro|>osed  would  be 
922,000  cubic  yards,  which,  at  30  centapereubic  yard, would  cost  $276,600. 
The  average  depth  of  excavation  would  be  40.9  feet.  The  amouut  of  pav- 
ing would  be  32,700  square  yards,  which,  at  $L  per  square  yard,  would 
cost  $32,700.  The  land  required  would  cost/as  far  as  I  can  team,  aliont 
$700  per  acre;  19  acres  will  be  required,  ana  the  cost  of  the  tract  would 
therefore  be  $13,300. 

The  total  cost  of  a  harbor  at  this  locality  would  therefore  be ^3)2,600, 
or  an  average  of  $24,815  per  acre  of  harbor-room. 

Should  this  part  of  the  city  become  thickly  populated  it  might  then 
be  necessary  to  cross  the  outlet  of  the  harbor  by  a  draw-bridge,  but  as 
this  is  not  a  present  necessity  no  allowance  has  been  made  for  it  in  the 
estimates. 

MILL  OR  TAYLOR'S  BOTTOM. 

The  next  point  to  be  considered  as  we  descend  the  river  is  Mill  or 
Taylor's  Bottom,  which  lies  along  Taylor's  Creek,  between  the  towns  of 
Newport  and  Bellevue  in  Kentucky. 

A  report  on  the  proposition  to  make  a  harbor  at  this  locality  was 
made  by  me  on  the  5th  of  February,  in  respowse  to  a  resolution  of  the 
House  of  Representatives,  dated  JjuiUciry  30,  l.s77.  This  report  is 
printed  as  Ex.  Doc.  No.  39,  Senate,  Forty-fourth  Congress,  second  ses- 
sion. 

The  chief  obstacle  to  utilizing  Taylor's  Creek  Bottom  for  a  harbor  of 
refuge  is  the  sand-bar  that  lies  across  its  nuMitli,  and  which  in  low  water 
is  dry  to  within  one  square  of  the  Newport  and  Ciaciniiati  bridge.    This 
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is  the  Datoral  sand-bar  of  a  convex  shore,  and  there  is  no  way  of  keep- 
ia^open  a  channel  through  such  a  bar,  except  by  constant  dredging  or 
tkeooDdnaal  aeonr  of  a  large  volume  of  water  issuing  from  the  month 
of  tbe  ereek.  As  the  latter  is  usually  very  nearly  dry  in  summer  and 
Ml,  it  was  manifest  that  the  natural  conditions  at  this  locality  were  an 
iosoperable  barrier  to  the  creation  of  a  practicable  harbor,  and  there- 
fore no  detailed  survey  was  made. 

MOUTH  OF  THE  LICKING. 

Tbe  Licking  River  itself  is  much  used  as  a  harbor  of  refuge,  but  it  is 
ooondered  a  hazardous  one,  as  this  stream  is  subject  to  rapid  rises  that 
Bake  it  unsafe  even  in  summer.  In  obedience  to  the  act  of  Congress, 
ipproved  March  3, 1871, 1  made  a  survey  of  the  mouth  of  the  Licking 
»  a  harbor  of  refuge,  and  my  report  was  printed  in  Ex.  Doc.  No.  252, 
House  of  Bepresentatives,  Forty-second  Congress,  second  session.  It 
WIS  also  reprinted  in  the  Annual  Keport  of  the  Chief  of  Eagineers,  for 
1872,  pp.  420-42d,  and  I  would  refer  to  these  documents  for  further 
information,  merely  stating  that  the  hirgest  lateral  harbor  that  could 
weO  be  made  near  the  mouth  of  the  Licking  was  estimated  to  give  an 
ivailable  area  of  9.8  acres,  and  that  its  leastcoat  was  estimated  at  $741,000, 
of  which  $167,000  was  the  cost  of  excavating  a  channel  through  the 
▼iile  rock-bar  that  now  obstructs  the  inouth  of  this  river. 

WILLOW  EUN. 

Tbe  next  t>otnt  that  requires  investigation  is  the  basin  of  Willow  Run, 
a  mall  stream  on  the  Kentucky  side  that  enters  the  Ohio  at  the  lower 
orviesrem  edge  of  tbe  city  of  Covington.  This  location  has  the  advan- 
ta|^  of  deep  water  at  the  mouth  of  the  creek,  and  of  being  nearly  oppo- 
site tbe  centre  of  Cincinnati.  The  detailed  survey  of  this  tract  is  shown 
«  sheet  No.  3. 

The  area  of  tbe  basin  laid  out  in  this  bottom  is  10.3  acres.  The  width 
of  tbe  entrance  is  taken  at  100  feet,  except  at  the  crossing  of  Third 
itivel.  Here  a  draw-bridge  would  evidently  be  required,  and  in  order 
to  ftvoid  having  so  great  a  weight  as  to  require  the  use  of  steam  for  turn- 
iof  it,  tbe  width  of  clear  opening  has  been  placed  at  GO  feet. 

The  average  depth  of  excavation  is  46.4  feet,  and  the  total  amount  to 
be  excavated  is  1,553,000  cubic  yards.  This,  at  30  cents  per  cubic  yard, 
vwiU  cost  $465,900.  The  total  surface  to  be  paved  is  50,700  square 
Jiiils,  which,  at  $1  peir  sqnare  yard,  amounts  to  $50,700.  The  cost  of 
ft*  dniwlirid^^e  at  Tliinl  street,  with  its  abutments  and  pivot-piers, 
woqIiI  be  about  $45^0{K>.  The  cost  of  the  ground  is  an  uncertain  item, 
an  Qon«i  of  it  is  utilized  at  present,  and  \t^  future  value  depends  entirely 
upon  Die  growth  of  the  city  of  Covington.  But  some  price  would  have 
^li«  i>»id  for  land  if  a  harbor  of  refuge  were  made  in  this  locality,  and 
^WiYfore  I  have  placed  it  at  i^^^OOO  per  acre,  which  is  about  the  average 
I'riev  pat  upon  it  by  real-estafe  dealers  in  Covington.  As  27  acres  would 
t<*rKtaire<l  in  order  to  secure  10.3  acres  of  harbor-room  at  low  water, 
siftUital  cost  of  the  land  woiiM  be  $54,000. 

Adfltng  tb^^i^e  iLeniii  we  tind  that  the  cost  of  this  harbor  would  be 
i|Sr>^iiOO  for  VXli  acres,  or  at  tlie  rate  of  $31,900  per  acre  of  harbor-room. 
]  Theeatimatt)  in  based  on  ilie  supposition  that  no  rock  will  be  found 
[^txcavatiii^  to  tbe  reijuirt*d  depth.  Two  test  borings  (positions  indi- 
1  the  map)  were  niatle  to  a  depth  of  4  feet  below  low-water  level 
F^KhoQt  eiirountering  any  other  material  than  alluvial  deposits  of  gravel, 
\aftd  elfty»  /  t 
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MILL  CREEK. 

The  next  available  point  is  the  valley  of  Mill  Creek,  an  Ohio  stream 
that  enters  the  river  in  the  lower  part  of  Cincinnati.  Both  banks  of  thiR 
stream,  within  5  miles  of  its  month,  are  within  the  corporate  limits  of 
Cincinnati. 

A  resolution  of  the  Hoase  of  Representatives,  dated  January  17, 1877, 
called  for  a  special  report  on  the  expediency  and  utility  of  construct- 
ing a  harbor  of  refuge  at  this  point  By  direction  of  the  Chief  of 
Engineers,  I  made  such  a  report,  and  it  was  printed  as  Ex.  Doc  No. 
34,  House  of  Bepresentatives,  Forty-fourth  Congress,  second  session.  I 
would  respectfully  refer  to  that  document  for  my  reasons  for  considering: 
a  harbor  of  refuge  in  Mill  Creek  bottom  as  impracticable.  As  a  careful 
examination  of  this  project,  made  subsequent  to  the  report  in  question^ 
failed  to  develop  any  new  points  in  its  favor,  no  special  surveys  have 
been  made  iQ  this  bottom.  The  location  is  indicated  on  the  general 
map.  / 

PLEASANT  RUN,  BROMLEY. 

This  was  the  lowest  locality  examined.  Pleasant  Bun  is  a  small 
stream  that  enters  (he  Ohio  from  the  Kentucky  shore  at  a  point  one 
and  a  half  miles  below  the  Cincinnati  Southern  Bailway  bridge.  The 
point  on  the  Kentucky  shore,  immediately  opposite  the  lower  boundary- 
line  of  Cincinnati,  is  1,500  feet  below  the  mouth  of  Pleasant  Bun. 

The  available  low-water  area  for  a  harbor  in  the  valley  of  this  stream 
is  30.3  acres.  The  low  area  Is  some  distance  back  from  the  river,  and 
is  reached  by  an  entrance  60  feet  in  width.  The  average  depth  of  exca- 
vation is  40.8  feet,  and  the  total  amount  is  2^031,000  cubic  yards,  which ^ 
at  an  average  price  of  30  cents  per  cubic  yard,  would  cost  9009,300. 
The  surface  to  be  paved  is  45,000  square  yards,  which,  at  $1  per  square 
yard,  will  cost  $45,000.  As  the  mouth  of  the  run  is  now  crossed  by  a 
fixed  bridge,  this  would  have  to  be  replaced  by  a  draw-bridge.  With  the 
usual  openings  of  60  feet,  such  a  bridg^  would  cost,  including  masonry 
and  piers,  about  $45,()00. 

Two  test  borings  were  made  to  determine  the  nature  of  the  excavatioQ 
required.  Their  position  and  the  particular  nature  of  the  materials  found 
are  shown  on  the  special  map  of  the  site,  which  is  marked  sheet  No.  4. 
Both  holes  were  sunk  to  4  feet  below  ordinary  low  water,  and  they  show^ 
that,  to  the  depth  required,  this  basin,  like  the  others,  contains  mainly 
an  alluvial  deposit  of  sand,  clay,  and  fine  gravel.  The  soft  day-stone 
exposed  in  the  bed  of  the  creek  on  the  south  aide  of  the  basin  limits  the  - 
harbor  on  that  side.  It  is  believed  that  due  allowance  has  been  made 
for  this  rock,  although  the  funds  allotted  for  the  work  would  not  per- 
mit sufficient  borings  to  determine  its  exact  position. 

This  harbor,  like  that  at  the  mouth  of  the  Little  Miami,  opens  on  a 
shore  where  the  current  is  not  strong,  and  where  deposits  are  likely 
to  appear  if  the  present  regimen  is  changed,  either  by  excavating  an 
outlet  or  by  building  dikes.  It  is  therefore  probable  that  the  entrance 
to  this  harbor  would  have  to  be  kept  open  by  constant  dredging. 

The  value  of  the  land  is,  as  usual,  indeterminate;  but  the  best  infor- 
mation puts  its  present  price  at  $50  per  acre,  and  as  41  acres  would 
be  required,  its  cost  would  be  $2,050. 

The  total  cost  of  this  harbor  would,  therefore,  be  $701,350,  which  is 
at  the  rate  of  $23,147  per  acre  of  harbor-room. 
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Somming  ap  in  tabular  form  the  results  that  have  been  determiued 
above,  we  have — 


Aren^ depth  of  eYCATAtioD feet.. 

AiMMmt  to  lie  excavated oabio  yards.. 

Coatof  excATafeion , 

S«r&ee  to  be  pared square  yards 

CoeiefnaTlng , 

C«t  of  dam  and  sluices 


OMofbridieea 

Oartoflaod 

Tocaleost  of  harbor 

ATsUable  aiea 

Coit  per  acre  of  harbor. 


Little 
Miami. 


41.1 

3.318,800 

$695,  G40 

53,745 

♦.53,745 

60,000 


4.600 

813,985 

31 

f26,S56 


Craw- 
fish. 


40.9 

922.000 

$376,600 

33,700 

133,700 


13,300 

338,600 

13 

194,830 


Willow 
Ran. 


46.4 

1.553,000 

$465,900 

50,700 

$50,700 


45,000 
54,000 

615, 600 
19.3 

$31,900 


Fleassnt 
Ban. 


40.8 

9,031,000 

$609,300 

45,000 

$45,000 


45,000 

9,050 

701, 350 

30.  .3 

$33,147 


It  id  proper  to  repeat  that  there  is  no  difficulty  in  obtaining  as  much  - 
harbor-room  as  may  be  needed  at  the  mouth  of  the  Little  Miami,  al- ' 
though  the  survey  only  embraced  31  acres,  and  that  an  increase  in  the 
area  of  harbor  would  reduce  the  cost  per  acre  by  apportioning  the  cost 
of  the  entrance  and  of  the  sluices  among  a  greater  number  of  acres. 

Oo  aooonnt  of  the  difficulty  of  keeping  open  their  entrances,  it  is 
thought  that  neither  the  mouth  of  the  Little  Miami  nor  Pleasant  Bun 
is  available  as  a  site  for  a  harbor  of  refuge.  Of  the  four  sites  to  which 
our  cshoioe  is  practically  limited,  the  two  just  named  have  the  additional 
disadvantage  of  having  the  most  inconvenient  locations,  the  former 
being  above  the  upper  boundary  of  the  city,  and  7  miles  above  the  ; 
sospeoBioD-bridge  (which  is  practically  the  middle  point  of  the  harbor  of 
CinciDnati),  and  the  latter  about  opposite  the  lower  end  of  the  city.  The 
distance  between  the  outlets  of  these  two  projected  harbors  is  therefore 
10^  miles,  the  length  of  river  between  the  corporate  limits  of  Cincinnati 
being  9  miles. 

The  only  sites  in  this  vicinity  that  are  at  all  practicable  are  Crawfish 
Creek  and  Willow  Bun,  both  of  which  combined  would  only  give  a  harbor- 
room  of  32.3  acres,  instead  of  the  65  acres  which  our  preliminary  calcu- 
lation showed  to  be  necessary  for  the  complete  protection  of  the  shipping 
of  Cincionati.  We  may,  therefore,  sum  up  by  stating  that  our  investi- 
gatioos  have  developed  the  fact  that  one-half  the  shipping  of  Cincinnati 
could  be  sheltered  in  harbors  of  refuge  at  a  cost  of  9940,000.  The  loca- 
tions of  these  two  harbors  are  very  good.  Crawfish  ice-harbor,  4^  miles 
above  the  suspension -bridge,  would  be  of  convenient  access  to  the  boats 
that  frequent  the  upper  part  of  the  harbor  of  Cincinnati,  and  Willow 
Kan,  three-quarters  of  a  mile  below  the  suspension-bridge,  would  ac- 
commodate the  central  and  lower  parts  of  the  harbor. 

Afker  consultation  with  persons  interested  in  the  river-commerce  of 
CiodDnati,  I  have  come  to  the  conclusion  that  it  is  unnecessary  to  pro- 
vide for  more  than  one-half  of  this  commerce,  as  the  majority  of  the  steam  - 
boats  will  remain  at  their  landings  until  the  river  closes,  trusting  that 
the  detention  will  be  slight,  or  that,  if  it  should  be  long,  they  will  escape 
injury,  as  the  greater  number  always  do  escape.  As  far  as  the  steam- 
boat-interest is  concerned,  harbors  of  refuge  are  only  needed  for  steam- 
boats that  are  not  in  commission  when  the  river  closes,  and  for  the  few 
others  that  may  be  able  to  reach  these  harbors  after  the  river  has 
frozen  up.  An  allowance  of  one-half  the  calculated  area  will  therefore 
probably  suffice  for  the  steamboat-interest. 
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The  chief  reason  why  the  coal-interests  desire  a  harbor  of  refuge  is 
that  they  may  obtain  secnre  shelter  for  their  reserve  supply,  the  greater 
part  of  which  is  now  stored  above  and  below  the  harbor  proper.  But 
even  with  harbors  of  refuge,  the  majority  of  coal-owners  would  always 
keep  a  large  number  of  barges  at  their  landings  all  winter  in  order  to 
meet  the  ordinary  demands  of  consumers,  l^r  this  reason,  I  think 
that  one-half  of  the  estimated  harbor-room  would  suffice  for  the  coal- 
interest.  It  follows  from  the  above  that  the  projected  harbors  at  Craw- 
fish Creek  and  Willow  Bun  would  probably  suffice  to  contain  all  the 
boats  that  would  use  them  if  constructed. 

OTHEB  METHODS  OF  PROTECTION. 

This  report  would  not  be  complete  were  it  to  omit  to  mention  other 
methods  of  protection  for  boats  that  cannot  or  will  not  leave  their  land- 
ings and  enter  an  artificial  ice-harbor. 

Ice-breakers, — In  the  pools  of  the  Monongahela,  where  many  coal-boats 
and  barges  are  harbored,  protection  from  ice  is  seenred  by  ice-breakers. 
These  are  usually  spur^dikes,  projecting  at  right  angles  from  the  bank 
and  extending  into  the  river  fa^r  enough  to  cover  as  wide  a  fh>ut  of 
barges  as  it  is  intended  to  shelter.  These  spur-dikes  are  not  continuous 
strnotui'es,  but  ooosist  of  a  line  of  disconnected  cribs  filled  with  stone^ 
and  having  intervening  spaces  usually  as  wide  as  the  cribs  themselves. 
The  object  of  th€»e  openings  is  to  give  passage  to  the  current  so  as  to 
prevent  shoals  from  forming  under  the  lee  of  the  cribs.  The  down- 
stream faces  of  the  cribs  are  vertical,  and  the  up-stream  faces  have  a 
vary  gentle  slope,  so  as  to  reduce  as  much  as  possible  the  shock  of  ice 
and  drift 

{Such  structures  at  the  upper  end  of  every  coal-landing  would  greatly 
reduce  the  danger  from  ice.  The  best  possible  ice-breaker  would  be  one 
that  could  be  put  in  place  in  the  autumn  and  be  removed  in  the  spring. 
It  would  thus  give  protection  when  protection  is  needed,  and  would  be 
out  of  the  way  at  times  when  its  tendency  to  form  a  shoal  below  it 
would  be  a  decided  objection.  Such  an  ice-breaker  is,  however,  yet  to 
be  devised. 

Sheer-booms, — ^The  United  States  river-monitors  that  lay  so  long  at 
Mound  City  were  protected  from  ice  and  drift  by  a  sheer-boom  of  heavy 
iron-plated  timbers  that  was  attached  to  the  shore  at  a  point  above  the 
fieet,  and  extended  down  far  enough  to  cover  the  boats  to  be  protected 
by  it.  This  system  is  free  from  the  objection  of  causing  deposits  below 
it,  and  it  seems  worthy  of  serious  consideration  as  a  method  of  protect- 
ing steamboats  and  model  barges.  The  shock  of  a  field  of  ice  against 
such  a  boom  would  be  at  once  transmitted  to  the  boate  behind  it,  but 
it  would  be  distributed  over  so  great  an  area  as  to  act  rather  as  a  push 
than  as  a  blow.  The  injury  to  steamboats  is  usually  caused  by  the  im- 
pact of  the  corner  of  an  ice-field  against  a  small  part  of  the  hull  that 
yields  to  the  shock,  and,  by  admitting  water,  causes  the  boat  to  sink. 
The  same  blow  disttibnted  over  a  wide  surface  of  the  same  hull  would 
be  successfully  resisted. 

For  coal  boats  and  barges  the  ice-breakers  are  apparently  better  than 
sheer-booms,  as  they  afibrd  much  more  reliable  means  of  fastening  the 
fieet. 

Harbor-boat — A  harbor-boat  that  could  be  relied  upon  to  break  np 
the  harbor-ice  whenever  such  a  course  was  deemed  advisable,  would, 
at  times,  be  very  useful.  Whether  its  occasional  use  would  justify  its 
constant  expense  is  a  question  that  is  open  to  argument.    The  strongest 
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point  against  sach  a  boat  is  the  fact  that  the  city  of  Saint  Louis  bailt 
one,  and  after  a  trial  of  a  few  seasons  ordered  it  to  be  sold.  In  any 
event,  the  constraction  of  ice-breakers  and  sheer-booms  to  protect  either 
pabUc  or  private  landings  in  Cincinnati  does  not  seem  to  be  a  proper 
work  for  the  general  government  to  nndertake,  and  the  purchase  and 
management  of  a  harW-boat  apparently  falls  into  the  same  category. 

Dike  at  Faur-Mile  Bar. — It  has  been  strongly  asserted  by  several  Gin- 
cinnati  ooal-dealers  that  the  government  dike  at  Medoc,  eighteen 
and  a  half  miles  below  the  suspension-bridge,  has  done  them  consid- 
erable indirect  injury,  by  causing  ice-gorges  to  begin  at  that  point,  and 
then  gradually  back  up  into  the  harbor  of  Cincinnati,  which  thus  be- 
comes closed.  They  have  suggested  that  if  a  similar,  but  slightly 
higher,  dike  were  built  at  Four-Mile  Bar,  ten  miles  above  the  suspension- 
bridge,  it  would  cause  the  river  to  gorge  at  that  point  before  it  did  at 
Medoc,  and  that  the  effect  would  be  to  hold  back  the  running  ice  so  that 
the  Medoc  gorge  would  not  receive  sufftcient  re-enforcements  to  enable 
it  to  extend  back  to  Cincinnati. 

The  theory  is  plausible,  and  ought  to  be  tested,  for  the  reason  that 
Four-Mile  Bar  is  greatly  in  need  of  improvement  by  dikes,  being  one  of 
the  worst  bars  on  the  river,  and  one  that  has  often  been  selected  for 
improvement,  but  laid  aside  for  lack  of  funds.  Dikes  at  this  point  are 
a  necessity  of  commerce,  whether  they  hold  back  ice  or  not. 

CONCLUSION. 

In  closing  this  report,  it  seems  proper  to  add  that  the  chief  cause  of 
the  great  expense  of  any  ice-harbor  at  Cincinnati  is  due  to  the  great 
oscillation  in  the  river-suriace.  Three  of  the  low  areas  which  have  been 
examined  average  twenty-seven  feet  below  the  level  of  extreme  high 
water,  which  fact,  considered  by  itself,  would  seem  to  indicate  that  but 
a  small  depth  of  excavation  would  transform  any  one  of  them  into  a 
harbor  of  refuge ;  but  when  we  learn  that  extreme  high  water  at  Cin- 
cinnati reads  sixty-four  feet  on  the  gauge,  and  when  we  recall  the  fact 
that  our  preliminary  investigation  showed  that  we  must  excavate  our 
harbors  to  a  depth  of  four  feet  below  the  zero  of  this  gauge,  or  to  a 
depth  of  sixty-eight  feet  below  high-water  mark,  we  readily  perceive 
how  a  level  of  twenty-seven  feet  below  high  water  is  compatible  with 
an  average  excavation  of  forty-one  feet. 

For  the  maps  which  accompany  this  report  I  am  indebted  to  Mr.  Wil- 
liam Weston,  assistant  engineer,  and  to  his  assistant,  Mr.  L.  Petitdidier. 
To  the  former  I  am  also  indebted  for  the  preparation  of  the  very  complete 
statistics,  the  collection  of  which,  from  innumerable  sources,  required 
ao  unusual  amount  of  patience,  industry,  and  perseverance. 

BespectfuUy  submitted. 

WILLIAM  B.  MEEEILL, 

Major  of  Engineers. 

Brig.  Gen.  A.  A.  HirMPHBETS, 

Chie/ of  Engineers  United  States  Army. 
H.  Ex.  41 2 
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Statement  of  expenditurea  on  account  of  the  contingent  fund,  ^c. — ContiDaed. 


Date. 


From  whom  purchased. 


Nature  of  pnrohaaee,  &c 


Amoont 


1876. 
Aag.  20 


Sept 


Oct. 


Nor. 


Dec.  1 
2 
3 
2 
4 
6 
7 

e 

8 

It 

12 
13 
13 
U 
16 


Adams  Express  Company 

Western  Union  Telegraph  Co 

E.M.Whitaker 

William  Ballantyne 

Benjamin  Moten 

Thomas  Norfleet 

Adams  Express  Company 

E.J.  Hayward 

Gheen  &  Osborn 

Robert  Beall 

£.Q.Gnnson  &,Co 

Atlantic  and  Pacific  Telegraph  Co 

Joseph  L.  Savage 

L.  H.  Schneider 

George  Wooldridge  

Z.D.GIlman 

James  St.  John  Stationery  Co 

Western  Union  Telegraph  Co 

WiUiam  H.  Dempsey 

JohnC.  Hogan 

Washington  Fast  Freight  Line  . . . 

Willet&Libbey 

Adams  Express  Company 

Great  Falls  Ice  Company 

Gheen  &  Osborn 

B.  W.  Reed's  Sons 

E.J.  Hasrward 

L.  H.  Schneider 

Atlantic  and  Pacific  Telegraph  Co. 

J.  G.  Weaver 

G.W.Joy 

Adams  Express  Company 

George  W.  Knox 

Solomons  6c  Chapman 

Joseph  L.  Savage 

G.M:  Wight 

Adams  Express  Company 

George  Herbert 

Western  Union  Telegraph  Co 

Joseph  Dixon  Cmcible  Company  . 
American  Library  Joamal  Co  ... . 

George  C.  Mavnai-d 

Metropolitan  Railroad  Company  . . 

Henry  Compton 

Benjamin  Moten 

Adams  Express  Company 

B.  W.  Reed's  Sons 

W.D.Wyvill 

Gheen  &  Osborn 

Henry  Badger  

Willet  &  Libbey 

W.D.Allen 

E.  J.  Hayward 

Atlantic  and  Pacific  Telegraph  Co 

Solomons  &  Chapman 

George  D.  Wood 

Herman  Banmgarten 

Washington  and  Georgetown  Rail- 
road Company. 

Westem  Union  Telegraph  Co 

Henry  Badger 

Walter  Allen 

Perry  &  Bro 

The  Nation 

A.  D.  F.  Randolph 

D.  Appletoo  &  Co 

Gheen  &  Osborn 

do 

William  Smith 

George  Herbert 

AV.  S.  Mitchell 

Henry  Badger 

E.  J.  Hayward 

George  W.Knox 

William  Ballantyne 

Franklin  Telegraph  Company 

G.N.Rlder 

John  McDermott  Sl  Bro 

Georjre  C.  Maynant 

The  Pyramid  Pin  Company 


Expressage 

Telegrams 

Rq]  ing  pens  and  envelopes 

Stationery 

Paste 

Harness  and  repairs 

Expressage 

Washing  towels 

Livery  

Stationery 

Books 

Telegrams 

Shears 

Scales,  screws,  and  locks 

Soap 

Gnm  arable  and  feather-dnsters  . . . 

Stationery 

Telegrams 

Stationery 

Recovering  awning 

Freight 

Lumber 

Expressage 

Ice 

Livery Tr 

Brooms,  soap,  sponge,  and  baskets  . 

Washing  towels 

Hardware 

Telegrams 

Putting  down  carpets 

Horse^oes 

Expressage 

Freight 

Stationery 

Hardware 

Fnmitni-e 

Expressage 

Books 

Telegrams. 

Stationery 

Subscription 

Repairing  battery 

Car  tickets 

Cartage 

Paste . 

Expressage 

Sundries 

New  grate  and  repairs 

Livery 

Cartage 

Lumber 

Books 

Washing  towels 

Telegrams 

Stationery 

Cartage 

Stamp 

Car  tickets 


Telegrams 

Cartage 

Books 

Cotton 

Subscription 

Books 

do 

Horse 

Livery  

Repairs 

Books 

Carpets 

Cartage 

Washing  towels. 

Freight 

Stationery 

Telegrams 

Books  

Repairs 

......do 

Pius 
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Statement  of  expemUiuree  on  account  of  the  contingent  fund,  fc, — Continued.  " 


From  whom  pnrohaMd. 


.   !  1^ 


D*  18 
1» 
SB 
30 
» 
30 
30 
30 
» 
30 
30 
30 
30 
30 
30 
30 
15 
15 
16 

/IB.  e 


10 
10 
16 
11 
11 
It 
13 
15 
15 
IT 
33 
» 

Fei    1 
1 

o 

3 
3 
3 
3 

« 
6 
8 

10 
13 
13 
W 
1< 
$0 
» 

Si 
d« 

M 
«7 

I 
I 


E.Q.6ansoii  A  Co 

George  W.  Knox 

M.  JaooIm 

Western  Fnion  Telegraph  Co 

W.H.NaUey 

Hunilum  &^  Pearson 

Robert  Beall 

Gbeen&Oebom 

ThomM  Norfleet 

Great  Falla  loe  Company 

William  Ballantyne 

A.  D.  F.  Randolph 

E.H.King 

Me^tipolitan  Railroad  Company . 

&  W.  Reed's  Sods 

I  P.  Wilson  and  others 

!  Daniel  Knlb 

I  E.  H.  WhitUker  &^  Son 

George  C  Maynard 


!  Evening  Star 

,  £.J.Hayward 

I  Adams  Express  Company 

;  L.  H.  Schneider 

John  Markriter 

i  D.  S.  Hoffard.  agent 

;  A.  D.  F.  Randolph 

I  £.  Morrison 

Shmedtie  Brothers 

'  George  W.Knox 

B.C  Jones 

George  Wooldridge 

Adams  Express  Company 

A^antio  and  Pacific  Telegraph  Co 

W.RDempsey , 

G.  N.  Wbittington 

J.  Bradley  A&ms , 

Adams  Bxpreas  Company 

Fnncis  Miller 

J.  W.Greeory 

Gheen  dcOsbom 

National  Repablican , 

do 

E.  J.  Haywsrd 

John  C.  Parker 


I  George  TT.  Knox 

George  Herbert 

R.  McMarray 

I  J.  Bradley  Adams 

I  AdamuB  Kxpreas  Company 

Metropolitan  Railroad  Company  . . 

J.  Bradley  Adams. 

McMenaway  Sl  Co 
I  W.H.Dempfley... 
{G.N.  Rider!?:..... 

I  W.W.Farr 

>  George  W.  Knox . . 
I  R  Jones 

*  K  W.  JtPe+l  ft  SuiM. 

Robert  li«AJi 


Natnre  of  porohaaea,  Sec. 


Qtmn  W.  Knox . 


K*^lMrTt  Bt^nJl 

!  Thotnw  lli'trie 

.?.!>  MiBrWp   


Books 

Freight 

Stationery ^ 

Telegrams 

Repairs 

Orate-fender 

Books 

Harness,  liTery,  and  horseshoes . 

Harness 

Ice. 


Books 

do 

Repairs 

Car  ticketa 

Sundries 

Cleaning  snow  . 

Sandries 

Stationery 

Electric  bell.... 


Snbscrlption 

Washing  towels 

Expressage ' 

Hardware 

Shade i 

Book 

Books 

Stationery 

Repairs 

Freight 

Repairs i 

Soap , 

Expressage 

Telegrams : 

Stationery ' 

Books 

City  Directories I 

Expressage .•... 

Brashes I 

Palls 

Livery  and  repairs \ 

Sabscription ' 

do • 

Washing  towels ! 

Sabscription   to   New   York   Herald   and 

Tribune. 
Freight , 


U 

U\  JaKi,  MurtftW 


-^-^  Company - 


Lt^iJiinr 


^<iii.*^* „^. 


^tafttl^  Rftk  and  L«t«1  Cmupanj 


Booka 

Leaver  straps 

Stationery 

Expressage 

Car  tickets 

Stationery 

Book 

Stationery 

Books 

Repairs 

Freight 

Book 

G  Din  camphor 

J^DDdrlt« *,*,* 

Livt^ry  Budroppiirs    .*.-»*, 

BM^ktt. ,.-... 

Froleht 

WAnhini?  toveb,.......*  .-»-., 

Softp 

Atlas 

(']LTtagB  .,,*.,**.* ..*... 

Mup  .^.^ ^ ^.,^,^,-^» 

Lniiibt^r . * 

f^tHd-irin?  cord  and  wrflw^yfts 

-SrflLli^mpry  .. 

ELpreitaflt^H ., 

Hnnlwsrc 

lioo}^ ...^.^^ .^  .*  ^ 

f^latumtiry  .1, . 

Hard  ware 

KTprr<flml;Ee  --^^^-*,..,*^^ .. 

kvpAim ^..,.,., 
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Amount. 


$3  60 

1  52 

lOd  00 

1  98 

8  00 

n  00 

4  00 
106  50 

36  00 
59  08 

5  80 

36  48 
U  00 
10  00 

37  93 
51  80 

7  90 
909  K) 

46  00 

3  64 

4  35 
830 

85  11 

3  00 

4  35 

16  00 
10  58 

8  00 
50 

10  00 
32  50 

30 

3  39 
45  00 
45  00 
35  00 

80 

11  00 

6  00 
31  75 

8  00 

8  00 

»52 

24  00 

1  00 

2  00 
66  00 
39  55 

!  55 

10  00 
145  83 

1  SO 
34  56 

4  00 
;  500 
'                1  00 

4  25 

15  00 

,  12  m 

\         an  00 

4  M 

:  50 

4  ff5 

'iiti  00 
j  50 

H  05 

11  7i 
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17  00 
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CONTINGENT   EXPENSES   OP   INTEEIOK    DEPARTMENT. 
Statement  of  expenditurea  on  account  of  the  contingent  fund,  ^c — Continaed. 


.Date. 


18T7. 


Maf. 


19 
21 
22 
22 
22 
23 
23 
23 
31 
31 
31 
31 
31 
24 
24 
26 
27 
2T 
2fl 
30 
31 
Apr.  7 

7 
9 
10 
12 
13 
17 
19 
19 
SO 


May 


22 
24 
24 
S3 
28 
31 
Jane  1 

8 
4 
4 

6 
6 
7 

7 
7 
8 
8 


From  TV  horn  purchased. 


Oerroond  Crandell 

MoFarland  &  Stephenson 

Wlswall  &  Gvnn 

A.  U.  F.  Kandolph 

A.Hoen  &  Co 

Atlantic  and  Pacific  Telegraph  Co 

do 

J.  W.  Boteler  &  Bro 

George  C.  Ma.vnard 

Gheen  &  Osbom 

W.H.Dempsey 

do 

Great  Falls  Ice  Company 

Western  Union  Telegraph  Co 

Dobler,  Midge  &,  Chapman 

George  Wooldridge 

Metropolitan  Icailroad  Company  .. 
W.B.  Moses 

A.  Arend ". 

George  Wooldridge 

B.  W.  Reed's  Sous ••-• 

W.H.NaUey 

John  McDermott  &  Bro 

J.  B.  Adams 

George  W.Knox 

E.  Q.  Gnnson  <k  Co 

Atlantic  and  Pacific  Telegraph  Co. 

Norris  Peters 

WlUlam  Ballantyne 

Virginia  Sentinel 

W.O.Lycett 

Washington  and  Georgetown  Rail- 
road Company. 

W.H.Nallev 

J.M.Schriver 

Thomas  Bowie 

Ida  Bmmdgim 

E.  fl.King 

J.F.Gedoey 

Mohan  Bros 

Metropolitan  Railroad  Company.. 

A.  H.  Stockman 

Gheen  dt  Osborn 

E.  J.  Hayward 

William  Ballantyne , 

do 

Charles  Fischer 

Gheen  &0«bom 

J.  Distomell 

J.CLalng 

Solomons  &  Chapman 

George  Wooldriage 

Armoar  A,  Montrop 

Adams  Express  Company 

Lockwood,  Brooks  ScCo 

Western  Union  Telegraph  Co 

do 

W.  W.  Nottingham 

James  H.Stone 

Leonard  Scott  Pablishlng  Co 

Wash.  B.  Williams 

J.Gotthelf 

George  Wooldridge 

AtUntlc  and  Pacific  Telegraph  Co 

S.  Oppenheimer 

Reissner  &  Jenks 

J.  F.  Gedne  V 

Mrs.  J.  C.  fatten 

M.B.Mann 

Gheen  &  Osbom 

George  C.  Maynard 

J.G.  Weaver 

E.  J.  Hayward 

B.W.  Reed's  Sons 

L.  H.  Schneider 

John  Markriter 

Metropolitan  Railroad  Company .. 

Thomas  Norfieet 

M.G.Copeland 

William  Ballantyne 

do 


Nature  of  purchases,  &c. 


Amoont. 


Books 

Cartage 

Towels 

Books 

Lithographing 

Telegraphing 

do 

Sandries 

Repairs 

Livery  and  repairs . 

Stationery 

do... 

Ice. 


Telegrams 

Stationery , 

Soap  and  sponge 

Car  tickets 

Famitare 

Rubber  stamp,  ink,  and  pad. 

Soap  and  sponge 

Baskets 

Repairs 

do 

Books 

Freight 

Books 

Telegrams 

Photolithographing 

Books 

Advertising 

Making  boxes 

CartiokeU 


Repairs. 
Book. 


Cartage. 
Book. 


Walnut  case 

Engraving  and  stamping. 

Stationery , 

Car  tickets 

Book 


Livery 

Washing  towels.. 

Stationery 

Books 

Repairs 

Horse 

Books 

do 

do 

Soap  and  sponge . 

Painting 

Expressago 

Books 

Telemma 

Sawdttrt  ."I"'!'. 
Ink. 


SubsorlptioB  to  British  Quarterly  BoTlew  . . 

Furniture 

Fans 


Combs  and  brushes 

Telegrams 

Microscope 

Water-cooler 

Stamping  paper  and  envelopes. 

Books 

Book. 


Livery  and  repairs. 
Repairs 

...rdo 

Washing  towels — 

Tumblers 

Hardware 

Miscellaneous 

Car  tickets 

Harness 

Awnings 

Books 

Stationery 
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IMe. 


I?77. 
Jooe  9 
11 
II 

n 

12 
IS 
14 

15 
15 
16 
IS 

n 

23 

n 

36 
«7 
27 
37 
27 
29 
29 
30 
30 
30 
30 
30 
30 
SO 

» 

30 
30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

13 

II 


From  whom  purohaiied. 


Natnre  of  parchases,  &c. 


Amount. 


E.H.Kine 

George  \l  ooldridge 

W.RMoaes 

H.F.Beecher 

Western  Union  Telej^ph  Co 

Franklin  TelezrAph  Company  . . . . 

Solomons  &  Chapman 

Joseph  L.  Savaee 

E.  W.  Woodmff 

George  Hill 

Mohan  Brothers 

Germond  Crandell 

E.  M.  Whlttaker 

J.  Bradley  Adams , 

Adama  Exi»rem  Company 

George  C.  Maynard 

Willuun  Ballantrne 

George  Wooldriage 

John  C.  Ho^n 

W.H.  & O.H. Morrison 

W.aMitoheU 

W.BMosea 

Robert  Beall 

George  Herbert 

G-W-Joy 

J.  L.  Onderdonk 

G.M.WIrfit 

WiiUam  Ballantyne.... 

Gheen  &0«bom 

Jdm  McDermott  8c  Bro 

do 

A.  H.  Stockman 

Gebbie  &  Barrie 

Great  Falls  Ice  Company 

E.J.Hay«rard 

SreDinffStaT 

W.W.Parr 

G.W.Joy 

J.W.Boteler  &  Bro 

Athmtio  and  Pacific  Telegraph  Co. 

W.H-Boyd  

Western  union  Talegraph  Co 

John  Markriter 

W.&WUliamfl 

Srif>titflit«  4t  Ctianman. 

AP.FBandolpb  *  Oo 

E-\V.  Woodruff. 

Ttuma*  iiurtleel-- -..»--»*-* 


Desk  and  repairs. 
Soap. 


Fumitnre... 
Stationery . . 
Telegrams  .. 

do 

Stationery  .. 
Hardware... 
File  holders . 
Stationery  .. 

....... do 

Books 

Stationery  . . 

do...... 

Expresaage . 

Repairs 

Stationery  .. 
Soap. 


Repairs 

Books 

Carpeta  and  matting . 

Fnmitnre 

Books 

do 

Horseshoes 

Map. 


Famitore 

Books 

Livery  and  repairs . 

Wagon. 

Repairs  h 

Books 

do 

Ice. 


Washing  towels . 

Subscription 

Repairs 

Horseshoes 

MisceilaneouB... 

Telegrams 

Directories 

Telegram! 

Screen* 

Fumitnre* ...... 

Stitlotiwy* 

Bft*tv 

F»*^h*ldef  ■•..,. 
It'^patrb' 


AmenaC  t^xp^n^M  .* 

Balance  <ni  hand  uneKpea  Jed. 

Anwnat  appropriatnl 


1167  50 

15  OO 

46  50 

15  56 

7  37 

57 

60  91 

SI  00 

330  00 

9  10 

94  37 

5  80 

49  90 

62  03 

95 

10  50 

39  43 

34  00 

950 

73  00 

417  67 

50  55 

200 

9  60 

4  00 

1  00 

20  00 

11  40 

54  00 

160  00 

6  00 

1  00 

14  00 

52  64 

5  94 

3  64 

2  00 

4  50 

96  30 

95 

14  00 

11  14 

2  00 

14  00 

19  37i 

a  W> 

,  TJ.  3.1 

Q  00 

^w;i  77 

3*!  2J 

10,  0(W  00 


'  These  aoeoDDte  were  contra<it«d  daring  fiscal  yent  eiiUlng  Jtii;e  35,  ISTT. 


r/  tJtpendUaret OH  noiiininf  of  the  conliu^ftit  fund  tif  (hi  GeTfCraJ  Land  OJpce  fitr 
the  Jiavat  ^tir  ettdintj  Jttjie  Uu^  lf^77. 


Jfature  at  putchftMA,  tit:. 


J.O.  WoaTPir 

J.  Brad^ry  Ailams ^ 

Jiiuaa  Hiiftwm..^. ...*... * 

J-ti.  Weaver 

Cbrfj^iEe^a  FnUtitatDg  Cumftitny  _  ' 

Ilnff  4  Tb^'TUU- ......| 

John  r.  B^i^an , . ,. : 

aM.  RaMttln. Kspnrta 

ILJ   >(*vwaT4  ...^. --.-.... ..!  AV**1j Id jj  towels r. 

Aila^itU^Au^  PaotQcTetegT«pbCv.|  TelejEram* * 

J. O.  Weaver ^...,.h.|  PatDtht^naaes 

0«rtn<md  Cr*inlrU ,.,,    Staiionery 

Gtpr(>n4  Cutujiauy Fffllglit  ..., ..,. 


Repairing  fitmituro .,...,... 

fttaiienery.......... ,,.„-.-. .-.,, 

PulnllPifrnnniA.-..^ ..._-^.^ 

H<<pnlHij^  furuitnre *.*. 

Filp-o  ftAft^ ^.,.^.. _. 

KU  TUf>Qt}i4'  nabbcrlptiou  ia  Ohnmiclo  . 

MipuK'Uatiwxis 4... 

Awning  auri  ttpHtrs.... 


Antount. 


Digitized  by 


fJl3  5rt 
100  00 

'jao  1)0 

KHJ  7o 
SM  00 
!;  DO 
37  35 
AS  DO 
.1  [i  rX> 

J  7  il 

!  5  40 

r^o  on 
1  in 

Googte 


6  CONTINGENT   EXPENSES   OF   INTERIOR   DEPARTMENT. 

Statement  of  expenditures  on  account  of  the  contingent  fund,  4'^» — CoDtinaed. 


Date. 


From  whom  purchased. 


Katore  of  pnrchasei,  &je. 


Amoont 


1«76. 

Aug.  9 
9 
18 
18 
21 
38 
29 
30 

Sept    1 

5 
6 

8 
9 


Oct. 


Not.    1 

1 
2 

2 
3 
3 
4 
7 
8 
14 

14 
15 
15 
16 
17 
18 
'21 
21 
22 
24 

25 

Dec.     4 

5 

6 

8 

8 

11 

15 

16 
19 


Herman  Baamf^arten 

Mohan  Bros .' 

J.  Bradley  Adams , 

J.G.  Weaver 

H.  Baamsarten 

Western  union  Telegraph  Co 

E.MWhlttaker 

B.C.Soidmore 

Robert  Beall 

Hoff  &  Thomas 

E.  J.Hayward  ....^ 

J.  G.  Weaver 

Solomons  &.  Chapman 

Henry  K.  Cmit 

Lorenzo  Rice 

Adams  Express  Company 

Atlantic  and  Pacific  Telegraph  Co. 

L.  H.  Schneider i 

W.HBreroton : 

Western  Union  Telegraph  Co 

George  Wooldridge 

James  Cooper 

John  Markriter 

Hoff  dt  Thomas 

Vernon  Brotheis 

Great  Falls  Ice  Company 

£.  J.Hayward 

JohnSbelton 

Adams  Express  Company 

Solomons  &  Chapman 

W.HDempsey 

John  G.  Weaver 

William  Ballantyne 

Atlantic  and  Pacific  Telegraph  Co. 

Mohan  Bros 

JohnC.  Hogan 

E.M.WbitUker 

William  S.  MitcheU 

John  G.  Weaver 

John  Pitt 

Western  Union  Telegraph  Co 

W.S.  Mitchell 

H.N.Copp. 
'  "      'Jiei 


Dating  stamp  and  brass  dies 

Stationery 

, do 

Repairing  fomitare 

Coanter 

Telegrams 

Stationery 

Bookcases 

Stationery 

Spittoons^  wash  bowl,  hair-brashes  &  oombs 

Washing  towels 

Two  wain  at  window-cases 

Stationery 

Plnmbing 

Cleaning  carpets 

Expressage 

Telegram 

Blanks  and  locks 

Ink-pads  and  ink 

Telegrams 

Chamois-skins,  sponges,  Ate 

Paste 

Window-shades  and  flxtores,  and  repairs... 

Miscellaneons 

Stationery 

Ice 


Jnlios  Bien 

Hoff  &  Thomas 

Mohan  Bros 

John  W.  Jones , 

HKCrnit 

N.Cole 

W.D.Wyvill 

J.G.  Weaver 

Adams  Express  Company  . 

George  H.  Choato 

E.  KiUpatrick 


J.  K.  Walsh 

W.  W.  Nottlugham 

E.  J.  Hay  ward 

George  Wooldridgo 

Alexander  R  Shepherd  &  Co 

Atlantic  and  Pacific  Telegraph  Co. 

Western  Union  Telegraph  Co 

G.  N.  Whittington 

Robert  Beall 

M.M.  Kaighn 


J.  G.  Weaver 

Walter  Allen 

J.W.Boteler  &  Bro 

Adams  Express  Company. . . 

E.  J.  Hay  ward 

Morgan  Envelope  Company 

Wlluam  Ballantyne 

John  Jones 


26 


J.  G.  Weaver 

D.McCleUand 

George  C.  Maynard 

Western  CTuion  Tele;;raph  Co. 


Washing  towels. 

Cartage 

Expressage 

Stationery 

do.... 

Iklaking  and  repairing  fumitare. 

Stationery 

Telegrams 

Stationery 

Repairing  awnings 

Atlas , 

Matting,  oil-cloth,  and  mats 

Making  and  repairing  farniture 

Transportation 

Telegrams 

Carpets ^ 

United  States  Mining  Decisions,  18  copies  . 

Printing  3,000  copies  Geographical  Atlas. . 

Coal-hods,  dust-brashes,  and  dust-pans 

Stationery 

Expenses  as  special  agent  General  Land 
Office. 

Plumbing 

i  E xpress 

I  Repairing  and  resetting  grates 

Making  and  repairing  famitare 

I  Expressage 

Stationery 

Expenses  as  special  agent  General  Land 
I      Office. 

' do 

j  Sawdast 

'  Washing  towels 

I  Hair-brushes  and  combs 

!  Chandelier  and  globes 

I  Telegrams 

' do 

i  Horse-railroad  tickets 

I  Parchment  paper 

Expenses  as  special  agent  General  Land 
!      Office. 

Making  and  repairing  famitare 

Mechanical  Dictionarv 

j  Lamps,  chimneys,  and  oil 

Freight 

i  Washing  towels 

)  Stationery 

do 

,  Expenses  as  special  agent  General  Land 
Office. 

Making  fumitare 

I  Printing  and  engraving 

I  Speaking-tubes,  electric  wires,  and  bells,.. 

Telegrams 


940  00 
63  00 

154  00 
38  47 


Digiti 


zedbyCjOOgle 


CONTINGENT   EXPENSES   OP   INTERIOR  DEPARTMENT.  7 

Bkiement  of  expenditures  an  aocouni  of  the  contingent  fund,  ^c— Continned. 


DiS& 


I 


From  whom  pnrchaced. 


Nftture  of  pnrchaaes,  d:c. 


Amount. 


VSSL 
Dm.  n 
37 
30 
31 
31 
31 
31 
31 
31 
31 
31 
31 
31 

31 
31 

ign. 

;».  e 

9 

10  i 

" 
13 

13 

17 

^^1 
W  I 

IB  I 

23  {, 

23 

24 

28 

27 

31 

31 

1 
2 


T^moklin  Telegraph  Company 

Hoff  Sc  Thomas 

Alejcander  B.  Shepherd  dc  Co 

W.H.Boyd 

BobertBeall 

James  Cooper 

J.  G.  Weaver 

H.  Banmjcarten 

W.R  Moses , 

W.  W.Farr -.. 

&B.  Lin  ton 

Great  Falls  Ice  Company 

M.H.Kidghn 


C.W.Kash 

Adams  Express  Company. 


Fck 


E.J.Hayward 

JohnMarkriter 

L.  H.  Schneider 

J.  G.  Weaver 

Qeor^  W.Knox 

John  McDermott  &  Bro 

George  Wooldridge 

Hohnn  Bros 

JoUnsBien 

Western  Union  Telegraph  Co  .... 

J.G.  Weaver 

Atlantic  and  Pacific  Telegraph  Co. 

do 

Alexander  R.  Shepherd  d:Co 

C.Schneider 

W.H.Dempsey 

B.  Steele 

George  F.Condron 

BobertBeall 

HoiT  &.  Thomas 

Root  i&  Co 

John  W.  Jones 


I  I  National  Bepoblioan. 

I  ,  J.G.  Weaver 

\     ii  J.  UATvard  « .-■  ^  -  - 
MCW.JSMih 


f  .  J,  DUttttutiU 

'■  I  AdaDL4  EiprruCoupuiy. 
>    SoJoiD^M  it  Ctkapmau ..... 

I  I  J,  a  WqiTC^^ 

»'4r.&A^am« 

I  I  MobnnBnn  .,.^^.,„^„.^ 

ii  W.&Uttcheill 

:  I  J.i^.WesTer 

I  '  John  Uju-kHl4r 

I    E^iUU  Uoloifitt 

t  !  JflOi^  KdmTiuiU  ._-.--,-.* 

^    Daold  Xri«rfUi 

I  ,  Aldu^iiler  I{.  3huphii^  .. . 
I    RoVrilteaU. 

I  .  J>  G.  WCATAT 

[  !  Juim  Wurkrlter 

I     IlfffT  t  TlK-Qia* 

:     E^  J.  Eis^ir-ira 

Mnuriti*  A  UbApuiui 

^    IL  Al'ivtoiA 

I     John  W.  pToTjew , , .  * 

Adaaj«  Expretii  Cuinpsiiiy  . 

J.<Jk  vr#t*ver-*.,, 

(l«nrB«  WooMlidgQ 

MamnclO^  Young  ....,„,* 

J.  C.  WMTcr 

J.  Rrwdtvy  Adams 

iLJ.ftutti 

JO.WMTer 

^J«<«cv*  Wootrtridge * .  - 


Telegrams 

Base-bomer,  hardware,  Ac 

Grates  ...  

City  Directory,  4  copies 

Stationery 

Paste 

Making  and  repairing  famitnre 

Coanter-die,  retouching  seal,  and  counter . 

Furniture 

Repairing  clocks  and  winding  same 

Map 


Ice 

Expenses  as  special  agent  General  Land 
Office. 

do 

Bxpressage 


Washing  towels 

Repairing  sliades 

Looks  and  blanks  . . . 
Making  fnmitare  ... 
Freight  and  cartage. 

Office  truck 

Miscellaneous 

Stationery 

Cases  for  maps 

Telegrams. 


Henry  Conp. 

G.  K.Wbfttingtoii 

J*0.  Wf^wor ,. 

JuLltl«Bien 


Repairing  furniture . 
telegrams 


.do. 


Wire  fenders  and  grate-linings . 

.nging  go      '   ' 
Stationery.. 


Hanging  gong-bell 


rr 


Cartage 

do 

Ink 


Miscellaneoas | 

Washington  Chronicle I 

Expenses  as  special  agent  General   Laud  i 
Offloe.  I 

One  year's  subscription  to  Daily  Republican 

Makins  and  repairing  furnitare I 

Wnshiiiif  tDiirciea : 

KTtjT'^nnr'tt  lib  n^iocjul  uj^ent  General   Land  \ 


0«u' 


I 


rttlterl  Stall fi  Ki'^ii^t*r^  fl  copies. 

Frrlalii 

Sttitmnen' -- ! 

Alakin^  Jiml  reT>tiJrii]^  fprniture I 

Caltbolla  iftDd  t  wjuo 

StMioH(*ry * . .  * ' 

Muk^Di;  ittid  t^;j:k]iitjjj  Inrniture | 

ShadenxiiHv!i  i\u*\  r^pM  ring  shades j 

Carlitire  ...... ^... • 

('(ipp'jt  LnJid  ( Jutit i-j  3  volumes 

do I 

Ri'pAirlnj;  jinr!  lU'tUni;  (rrates 

At.1ti4&i]il  t*vHkt-[]jiu  hitie I 

Rk^piiLrtTiir  /ti 111 iti in>  aij  J  varnishing  maps. 

fthaile  Uhi}4  1a  .     -,. 

UiarolUnicKiiiH . ,, 

Wsfthiii^  lutein 

f^hitlantry - 

EiprHTDAui  an  ApL^L-.iaL  ii^eut  General   Land 
Omt:^ 
do. 
FjwtglJt 

Varniahlnt;  find  lioitiDi;  mnps  . 
Hair-bi'UhboA  . 
DbUt;^iiI  . 

WslDMt  desk,  r4ap;i;r^.  &o . 
Stnttotipry  - 
Bitlbolilvr. 
Making  and  n^piiirlDi;  faraiture  . 

Sponi;4<9 

Copp'»  Laud  Owiu^r.  1  usta.. 
Hnrwe^rallrrwd  tick '^ Li.,*.. - 
Basing  and  HlUppiug  luapn  . 
Pucki^S  CilHOS -.. 


13  65 

105  20 

193  90 

SO  00 

23  00 

18  00 

127  00 

15  00 

549  S5 

25  00 

10  00 

120  68 

311  10 

168  00 

1  65 

6  72 

2  00 

2  99 

47  00 

5  50 

75  00 

500 

301  57 

5  00 

5  09 

83  50 

11  85 

3  60 

61  75 

7  00 

383  80 

1  50 

4  25 

15  00 

19  90 

35 

307  50 

8  00 

116  25 

10  38 

24el  00 

300 

16  85 

365  81 

82  00 

16  40 

298  05 

344  11 

100  75 

31  80 

1  50 

3  00 

3  00 

55  03 

29  00 

274  75 

18  00 

18  50 

7  74 

160  36 

140  SO 

238  00 

16  70 

118  00 

12  CO 

7  50 

222  (0 

67  iO 

121  £0 

126  75 

12  25 

12  00 

20  00 

183  00 

21  00 

Digiti 


zedbyCjOOgle 


CONTINGEXT  EXPENSES   OP   INTERIOR   DEPARTMENT. 

Statement  of  expenditures  on  account  of  the  contingent  fund,  «fc. — Continned. 


Date. 


1877. 

Mar.  31 

31 

31 

31 

31 

6 

7 


Apr. 


9 
9 
11 

11 
1*2 
17 

le 

18 

18 
18 

19 
31 
23 
34 
35 
28 
38 
28 
30 
30 
Hay     2 

4 

5 
5 

7 
7 
8 
8 
8 
10 
11 

11 

11 

13 

14 

14 

16 

16 

16 

17 

17 

18 

21 

22 

24 

26 

28 

31 

Jane    1 

3 

4 

4 

4 

5 

6 

6 

7 

7 

9 
12 
12 
13 
15 
16 
16 


From  whom  purchased. 


Xatare  of  purohaies,  Sco. 


W.H.  Walker 

James  Cooper 

Great  Falls  Ice  Company 

Hoff&  Thomas 

George  C.  Maynard 

Adams  Express  Company 

J.  G.  Wearer 

Vernon  Brothers 

Mohan  Brothers 

Baltimore  and  Potomac  Railroad  Co. 
C.W.Nash 


John  W.  Jon  es 

Atlantic  and  Pacific  Telegraph  Co. 

JnllusBien 

Mohan  Brothers 

M.  A.  Carter 


Henry  N.  Copp. 
C.W.Nash 


M.  A.  Carter 

J.  G.  Weaver 

Colamhian  Bank  Note  Company  . 

Hoff  dc^  Thomas 

T.  H.  Hamersley 

J.  G.  Weaver 

John  Markrlter 

John  C.  Hogan 

Herman  Baumgarten 

T.  H.  Hamersley 

E.  J.  Hayward 

S.B.  Edwards 


Alexander  R.  Shepherd  &  Co., 

J.  G.  Weaver 

Mohan  Brothers 

Harmon.  Boswell  &  Co 

Henry  N.  Copp 

W.D.Smith 

J.W.Bixler 

L.  Harrison 

Solomons  Sc  Chapman 

£.  A.Protois 


do 

Robert  Beall 

J.  G.  Weaver ^ 

G.W.Knox 

A.  S.  Barnes 

Western  Union  Telegraph  Co 

do , 

W.  H.  &  O.H.  Morrison 

S.G.  Yoang , 

W.  W.  Notungham 

J.  Bradley  Aoams 

William  8.  Mitchell 

Atlantic  and  Pacific  Telegn^h  Co 

George  Wooldridge 

J.  G.  weaver 

J.P.Libbey 

Chicago  Tiibane  Company 

GeorgeC.  Maynard 

J.  G.  Weaver 

E.  J.  Hayward 

Henry^.  Copp 

Rober^eall 

S.  R.  Edwards 

^National  Railway  Pablishing  Co. . 

Hoffd:  Thomas 

Adams  Express  Company 

J.B.  Adams 


J.  G.  Weaver 

Franklin  Telegraph  Company. 
Western  Union  Telegraph  Co. 

E.  Carstens 

John  Markrlter 

J.  G.  Weaver 

John  C.  Hogan 


Magnifying  glasses.. 

Paste , 

lee. 


Miaoellaneons 

Speaking-tube  whistle  and  battery 

Freight 

Repairing  famitare 

Statioaery 

do... 

Freight 

Expenses  as  special  agent  General   Land 

dS*. 

Telegrams 

Stationery 

do 

Expenses  as  special  agent  General  Land 

Office. 

Copp  s  Land  Owner,  130  copies 

Expenses  as  special  i^ent  General  Land 

Office. 

do 

Repairing  famitare 

Engraving  scrip  certificates 

Misoellaneoas 

Reports  ....w 

File  cases 

Shade  fixtures 

Repairing  and  patting  up  awnings 

Seal  and  oonnter  die 

Land  Office  Reporta i 

Washing  towels 

Expenses  as  special  agent  Gteneral  Land 

Office. 

Grate 

Making  and  repairing  famitare .'. 

Stationery 

W'alnntcnair 

Land  Owner,  130  copies 

Copp'sLand  Owner,  1  volume 

Copp's  Land  Owner,  3  volumes 

, do 

Stationery 

Expenses  as  special  agent  General  Land 

Office. 

......do 

Stationery 

Making  and  repairing  famitare 

Freight  and  cartage 

A  year's  sabscriptum  to  International  Review 
Telegrams 

.....rdo 

Law  book 

Detergent 

Sawdust 

Stationery 

Cotton  and  rollers  for  maps 

Telegrams 

Miscellaneous 

Making  and  repairing  famitare 

Miscellaneous 

One  year's  subscription  to  Daily  Tribane. .. 

Work  on  wires  and  batteries 

Making  and  repairing  furuitore 

Washing  towels , 

Oopp's  Land  Owner 

Stationery 

Expenses  as  special  agent  Pension  Office.. . 

Railway  Guide 

Misoellaneoas 

Freight 

Six  months'  subscription  to  New  Tork  Trib- 
une. 

Making  and  repairing  furniture 

Telegrams 

.^o 

Painting 

Shade-fixtures 

Repairing  famitare 

A  wnhigs,  &c 


Amount 


Digiti 


zedbyCjOOgle 


CONTINGENT   EXPENSES    OF    INTERIOR    DEPARTMENT. 
Staiemrmt  of  expenditures  on  account  of  the  contingent  fund^  4'C. — Continned. 


From  whom  parobmsed. 


Nature  of  pnrohaseB,  Are. 


Amount. 


l»77.    I 

■tat  16    Mohan  Brothers 

.  «,  H.O.  Towlea 

81  1  E.C«rsteu9 

iS    Hoir&  Thomas 

a    J.G.AVeaver 

tf  ,  ReisQier  &  Jenks 

a    W.P.Moees 

«    H.O.  Towles 

Ti    John  C.  Hoean 

27    J.P.  Libboy , 

»    W.S.  Mitchell 

9  I  Georjre  W.  Knox 

30   J.G.  We«Ter 

30  I  A.  R.  Shepherd  &.  Co. 

30  I  James  Cooper 

30  I  James  S.  Topham 

30    Charles  Fischer 

30    8.R.Bdwards 


30 

30 

»i 

30 
30 
30  > 

30; 

so' 

30 

July  14 ' 

16i 


H.N.Copp 

Great  FaUs  Ice  Company  . 
J.  P.  Bansman 


£.J.Havward 

J.  W.  Boteler  &,  Bro , 

AUantie  and  Pacific  Telegraph  Co 

Hohmi  Brothers 

6.  N.  WhittingUm 

J.  G.  Wearer , 

Western  Union  Telegraph  Co. ... . 

John  Ifarkriter 

W.H.Dempsey 

J.  G.  Wearer 

IL  A.  Carter 


Aig.  1    JoUbs  Blen  . 
10  ;  C.  W.  Nash  . 

B 
S-ft  5 


G.  W.  &  C.  B.  ColtoD  &  Oo. 
George  K.  Bradford 


Stationery 

AValnut  desks  and  chairs 

Painting 

Miseelliuieoas 

Making  aod  repairing  faruitore 

Water-cool  er 

Walnnt  chairs 

Chairs  and  wash*staud 

Awnings 

Ioe>pitoner 

Matting  and  oil-cloth 

Cartage 

Making  case 

Grates,  linings,  &o 

Paste 

Leather  bag 

Repairing  fasteners 

Expenses  as  special  agent   General  Land 
Office. 

Copp's  Land  Owner 

Ice . 


Expenses  as  special  agent  General   Land  \ 

Office. 

Washing  towels 

Crockery 

Telegrams ' 

Stationerv 

Horse-railroad  tickets 

Making  and  repairing  furniture 

Telegrams'. , 

Shade  fixtures 

Stationery 

Making  and  repairing  furniture 

Expenses  as  special  agent  General  Land  | 

Office. 
Furnishing  maps  of  States  and  Territories  .  > 
Expenses  as  special  agent   General  Land 

Office.  , 

One  commercial  map  of  the  TTnit«d  States. . . 
Expenses  as  special  agent  General  Land 

Office. 


f38  50 

201  00 

98  50 

58  90 

69  83 

6  50 

63  50 

37  00 

18  00 

14  75 

689  45 

50 

140  00 

89  55 

18  00 

18  00 

1  75 

63  00 

13  50 

107  80 

110  34 

8  23 

5  50 

13  04 

19  00 

30  00 

166  25 

27  08 

8  55 

113  80 

364  40 

103  75 

740  20 

186  60 

15  00 

75  00 

A  moont  expended ;      27,449  85 

Balance  on  hand  unexpended i  50  15 

Amount  appropriated ,      27,500  00 


^^^kmnti  lij  apenditurva  OH  atcount  o/ thf  corttiatjfHt  fund  of  Th*    VmirA  States  Pension 
Office  for  tht'jiamt  year  tading  June  liO^  1^^7T» 


M 

n 

* 

4 
« 
4 

5 

« 

9 
ft 


From  Tbom  porcLoaed. 


Nature  Df  piirc1riMf>4.  &a. 


8pucUT«erv]i^] 

Carting . 

SpeclarBAr\'Je« 

do 

Rfipttring  mnrl-bac 


U.  T.Parker Paint  Ids  sign 

Walter  Dl  Vaughn  ......... ......    Caning  «Lmira 

J«taiE,  Wawer 

UwrRmoU 

H^iiAfLWa^r 

IL  It.  Iftitchina 

J'A^Tnptwa  * , ---. „  ^.„..  „ 

U.  Ita^ward .,.,*..>,...'  Wafihin>f  tow  da 

lUintfeaDdl'aDlfit:  TslegrapbOo.  I  Tetecraphlng  . 

M. £.  Jtnkrt ^ _,_.. «,.    Special  service. 

KflWrtHarke , ...i^.>,,^o .-,, 

V.  D*  Viiiglin . .,_ . . . . ,  ^^ . » >, J  Canliig  cbair^ . . 

I^Mhlngton  Gas  Li^t  Company  J  Gan  ...-. 

lXL^urp)iy  H*»*.»,..,,, Special  Mrdc« 

MLHbflpp I dr>. 

B^PfMct ■ do 

»n  JCUfoCt Cjirtiiiff 

WMltbctOdUidGcotffttowDltail-    Cat  i\c^vtM 

]l4tiuM)liaa  Biaitmad  C^npaoy. j-.-.-nrtn  „.._,., 
BLS«l4b tl[p«t:Ul  Sfifvioa  , 


Amount. 


—  *i 

t 

1 


13  50 

4  25 
53  40 

2  00 
36  15 
87  63 

2  00 
25  14 

1  25 
107  87 

67  15 

1  35 

68  18 
123  73 
117  03 

4  25 

2  00 
10  00 

10  00 
191  20 


Digitized  by 
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10  CONTINGENT   EXPENSES   OP   INTERIOR   DEPARTMENT. 

Statement  of  ejq^dituree  on  account  of  the  contingent  fund,  ^'C — Continaed. 


Dftte. 


1876 

Aug. 


Sept 


Oct 


From  whom  pnrohAted. 


Adams  Express  Compmny  . 

John  liorau 

LRDann 

R.  W.Famas 

T.P.Kane 

E.K.HatohiBs 

J.  C.  XVlesworth 

James  H.  Clements 

W.  Do  Vaughn 

Mohun  Bros 

T.  P.Kane 

J.  ILWatfer 

Alex.  Hull 

H.  C.Elliott. 


A.F.KingBley 

Gostav  Clemen 

K.W.  Furnas 

Alex.  Hall 

Metropolitan  Railroad  Company  . . 

'Washfnffton  and  Georgetown  Rail' 
road  Company. 

Elmer  H.  Craig 

T.  Lanston 

J.  C.  Aylesworth 

A.F.Kingsley 

Henry  Hall 

J.  F.  Cole  &  Co 

E.J.Hayward 

Washington  Gas-Light  Company . . 

John  H.  Wager 

M.E.Jenk8 

R.W.  Furnas 

D.I.  Murphy 

Bei^amiu  F.  Shopp 

Isaac  W.  Vrooman 

do 

do 

H.  R.  McCalmont 

G.  H.Ragsdale 

Robert  Clarke 

Mohun  Brothers 

E.H.Cra!g 

Gustav  Clemen 

Isaac  W.  Vrooman 

Alex- Hull 

James  H.Clements 

Isaac  B.  Dunn 

E.  RHutchins 

H.J.H^rt 

G.  A.  L.  Merrifield 

P.Fleming 

Adams  Express  Company 

W.H.Dempsey 

Western  Union  Telegraph  Co 

C.  H.  McCathran 

Alex.  R.  Shepherd 

Western  Uuion  Telegraph  Co 

E.RHutohins 

John  ADarling 

John  H.Benton 

Webb  &  Boveridge 

M.Judd  

Great  Falls  Ice  Company 

R.L.  Smith 

Henry  Elliott 

J.  C.  Ajlsworth 

J.H.  Wager 

C.Myers 

Benjamin  R.  Shopp « 

B.«J.  Hayward 

Metropolitan  Railroad  Company .« 

Washington  and  Georgetown  Rail- 
road Company. 

Isaac  B.Dunn 

Webb  ic  Beveridge 

Frank  W.Poor 

W.F.Eaton 

B.W.  Reed  &  Sons 

H.  P.  Leech 

A.  Hall 


Nature  of  purchases,  Sec, 


Expressage 

Repairing  water-coolers,  Au).. 

Special  service 

do 

do 

do 

do 

do 

Caning  chairs 

Stationery 

Special  service 

.fTT^do 

do 

Cartage 

Special  service 

......do 

do 

do 

Car-tickets 

do 


Special  service  .. 

do 

do 

do 

Freight 

Snnories 

Washing  towels. 

Gas 

Special  service .. 
...v.. do 


do 

do 

do 

do 

do 

do 

do 

do 

do 

Sutionery 

Special  service. 
..V..do 


do 

do 

do 

do 

do 

Insect  powder 

Spocialservice 

Horsehlre 

Express 

Stationery 

Telegraphing 

Mounting  maps 

Heating  Pension  Office.. 

Telegraphing 

Special  service 

......do 

do 

Spittoons 

Clock  (repairing) 

Ice 

Special  agent 

Cartiug 

Special  service 

do 

do 

do 

Washing  towels 

Car-tickets 

do 


Special  service 

Basin  and  pitcher,  &c 

Special  service 

..  ...do 

Baskets,  sponges,  and  sundries  . 

Special  service 

do , 


Digiti 
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CONTINGENT   EXPENSES   OP   INTERIOR   DEPARTMENT.  11 

SUfUment  of  expentUturea  on  account  of  the  contingent  fundf  ^c — Continued. 


Mb. 


From  whom  purchMed. 


Natare  of  purchases,  Sec. 


Amount. 


50T. 


im. 

0*   7' 

i! 

7 
7 
7 
9 
9 
10 
10 
» 
13 
13 
13 
14 
I« 
1< 
17 
IB 
18 
19 
II 
» 
21 
SI 
S3 
34 
» 
27 
27 
31  i 
31 
2 
3 

3  I 
4| 

V\ 

c  • 

6i 

6 

6 


s 

t  I 
9\ 

li! 

II  ' 

a  ; 

M 
U' 
H  I 

lil 

1.1 

11 
1.^  i 

r. 
]- 

Vi 
t^ 
I(  I 

« 

«( 
51 


Chriatiao  Exel 

M.£.JenkB 

James  H.  Clemeota 

G«orxe  W.  Bagsdale 

J.  Braidley  Adiuns 

Adams  Express  Compaoy 

WashiDgton  Gas-Lighi  Compaoy. . 

H.  B.  McCalmont 

Chrcmicle  Pablisbing  Company  . . . 

Elmer  H.Craiff 

aL.  Smith 

Daoa,  Parks  &  Co 

L.  H.  Schneider 

Adantio  and  Pacifio  Telegraph  Co 

do 

J.  A.  Darling 

M.6.Copeland 

Gostav  Clemen 

Alonzo  Weeks 

J.W.  Vrooman 

H.P.Leech 

C.R.  Conner 

CExel 

W.H.Orton 

D.LMorphy 

C. Myers 

Robert  McHui  ray 

P.Fleming 

Western  Union  Telegraph  Co 

E.R.Hntchln8 

George  C.  Maynard 

W.RMoees 

John  H.  Wager 

F.H.Spragne 

A.  K.  Shepherd  &  Co 

W.  H.  Hutchinson 

D.LMorphy 

Benjamin  R.  Shopp 

W.t.  Eaton 

Robert  Beall 

Isaac  W.  Vrooman 

MLKJenks 

Gas  Compaoy. 


Special  service 

do , 

do 

do 

do 

Stationery 

Express 

Gai 

Special  service 

Newspaper 

Special  service 

do 

Blinds  and  fixtures 

Hardware 

Telegraph 

do 

Special  service 

Awnings 

Special  service 

do 

do 

do 

do 

do 

Gold  lettering 

Special  serrlce 

do 

Document  straps 

Livery 

Telegraphing 

Special  service 

Moving  telegraph,  &.c... 

Famitore 

Special  service 

.....do 

Heating  Pension  Office. 

Special  service 

do 

do 

do 

Books 

Special  service 

do 

Gas. 


T.y.  Ur^i    ,, 1  Spcclftl  atrvico 


Jamc^  }[  Cli^pnents .^J.^mIt. 

IsMC  iV  Unnu *..,..'. do.  .^ .. 

fl.P.L*fi;h ilf). 

i.  C  Ay|e«worth * .,,,*i|rp.  ...,*,.... .. 

Umfr  B. O^ii; ' d^t  ,_......,.. . 

GpoFRt*  H.  lU£M^4ilu  .......... .,,.|..„..i1m  ._,.„,, 

U,  *>.  Copclanii A  fl-iiin;:fi  ,- .  -.. . 

J;£l.  Bobba ,  Sutcittl  iflrvice 

Tul^*Ti  LsAstynn  .,..._,.,.... !  ijrj 

K.  M.  WhitT'Nker ,,...     Sratlouf^rv 

JobD  H.  Wst^^er  .  ,4.  * ,  ^iirrinl  nri  vi* «  „ . , . 

ft.I^Wi"ltl< '..'   ..»lo 

KK-fulior  ,. I ilij 

.r*)tni  a.  Beiiton, ! i?o 

J  a  a.  fctiiLtflr do 

W.  ir.  IV^jbitiiT llrv... 

W.  K.  Oaiin. J Hi 

F.  It- SUtphHllWlA .--..;   ..,*.  do   ,...,.. 

M  T.  Pwtkej-  ,-,.,,..... ..,    Virnfuliiu;;  rASti^... 

C.  W.  KiilUly. ,.,...,..._, .J  i>pt'dftl  drrvke 

Johu(i,  oiu^rg.,,* ilo 

H^  W.M->Milbm.. I  ..       ilii 

tl.  K  Mt:C*lUHfdt |. 

JAtti'  m.  IV  Scott » „ . , , ,  do 

K.yJ  lUjfward * Wmhln^  1r^w^^]fl, 

tl' BpiimgarUMi tlaa<l nljimp 

J^  A  MhWiinli^j „ Spw:inl  aetvictj . 

Tlmokaa  W.  i^mith  .,„ ..,  Lnitibi'T- 

Wub  Id  cto  II  abd  Qeor^eto  wa  Ka  1 1- 
twd  Cimii>4oy. 

Ttrilllam  UaUnlyD^^ 

GiMt*v Cl(*ni*^n  ..,.„.,,,. 

\r«i«n>  Uulon  T*  U-grsiib  Co...*      .^,..^...- 

JuhuM  Comatock ,  fpcclal  aerv 


172  15 

124  79 

101  50 

18  00 

140  55 
646  50 

6  4G 
63  45 

129  05 
2  25 

165  20 

174  70 
14  00 
26  93 
11  91 
2  05 
45  13 

323  00 

115  48 
S6  00 

153  48 
63  80 

160  05 
50  S3 
37  50 

143  39 
54  50 
52  08 

168  00 
23  67 

7  93 
85  00 

2, 356  08 

48  35 
208  65 

60  42 
114  70 
147  2d 
107  25 
lOcf  52 

14  50 
93  50 

107  03 
5  63 

21  50 
92  50 
92  90 
106  00 
133  40 
178  66 

141  75 
85  00 

49  05 
177  70 
704  23 
110  55 
li=*5  65 
100  27 
196  05 
262  55 
113  86 

85  40 

91  50 

1  00 

116  20 
26  50 

1^9  30 
152  23 

50  55 

8  58 
10  00 

145  92 
65  18 
5  00 

15  00 

5  96 

112  76 

17  92 

108  87 
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12  CONTINGENT   EXPENSES   OF   INTERIOR   DEPARTMENT. 

Statement  of  erpenditurea  on  acoouni  of  the  contingent  fund,  ^c— Continued. 


Date. 


From  whom  parohased. 


Nature  of  parohases,  SiC 


Amoaot. 


1876. 
Kov.  21 
21 
2-2 
tK 
22 
23 
23 
24 
24 
24 
27 
28 
28 
^     29 


Dec. 


H.  Banm^rten !  Prepiring  fitamps. 

Rig^IeA  &  Hopkins |  Stationery , 

Frank  Hodges Special  service 

J.  W.McMillan do , 

L.  Holtzlander i do , 

S.  C.  McCandless Copies  of  records  ., 

John  G.  Olberg ,  Special  service 

John  C.  Parker i  Newspapers 

W.C.Orton Glasssign 

J.  W.  Boteler&Bro |  Basketn 

Isaac  B.  Dunn |  Spwlal  service 

Paul  E.  Williams 

J.  W.Morris 

A.  F.  Kingsley 

Frank  Hodges 

G.  W.Frost 

M.  £.  Jenks 

N.F.Graham 

J.  P.  Llbbev 

Henry  Pinckney 

Alexander  R.  Shepherd  &  Co  ... . 

P.  H.  Berkan 

Alexander  R.  Shepherd  S1.C0  .... 

Benjamin  K.  Shopp 

W.  F.  Eaton 

D.  I.  Murphy 

J.D.Smith 

do 

Solomons  &  Chapman 

Elmer  H.Craig 

J.  H.  Clements 

E.J.  Hayward 

Washington  Gas-Light  Company 

T.B.Hood ....:. 

O.  B.  Bloss 

Robert  Beall 

Morgan  Envelope  Company 

H.  P.  Leech 

J.  H.  Wager 

George  HTRagsdale 


do. 

do 

do 

do 

do 

do- 

do 

Repairing  clock 

Carting 

Heating  Pension  Office. 

Special  service 

fixtures, fittings,  6cc.... 

Specif  service 

do « 

do 

do 

do 

Stationery 

Special  service 

do 

Washing  towels 

Gas 

Special  service 

Searching  records,  &jo  . . 

lok 

Envelopes 

Special  service 

do 

do 


E.  R.Hntchln8 ; do 

R.L.  Smith ! do 

Atlantic  and  Pacific  Telegraph  Co. ,  Telegraphing  . 
do ". i do. 


George  Wooldridge . 
G.  S.  Thompson. 


Bureaa  of  Efngraving  and  Printing 
[ocliers  .. 


Hair  brashes  and  comba . 

Special  service 

Engraving  and  printing. 
Ink  extractor . 


John  DesRocl 

R.  H.  McMurrav |  Leather  straps 

J.  C.  Aylesworth '  Special  service 

Metropolitan  Railroad  Company  . .  ]  Car*ticket8 . . . . . 

Washington  and  Georgetown  Rail-  1 do 

road  Company. 

O.N.Miller Special  service. 

CM.  Tompkins I do 

H.  R.  McCalmont do 

Isaac  B.  Dunn ; do. 

George  H.  Ragsdate { do 

T.  Lanston 1 do 

Gu8t«v  Clemen ' do 

George  W.  Richards j do, 

CM  Tompkins \ do 

Henry  Pinckney ^ 

Alexander  R.  Shepherd 

Walter  De  Vaughn 

Western  Union  Telegraph  Co. .. 

E.R.Hutchins 

J.  C.  Aylesworth 

Albert  Deyo 

William  aMitchell 

Tucker  4&  Sherman 


A.  F.  Kingsley . 
.  Olberg  . 


Carting  . 

Heating  Pension  Office.. 

Caning  chairs . 

Telegraphing  . 

Special  service. 

do 

Copy  of  divorce . 

Cleaning  carpets . 

Lumber 

Special  service. 

John  G.  Clbefg I do 

Phelon  Robinson '  Carting 

Walter  De  Vaughn |  Caning  chairs.. 

W.F.Eaton !  Special  service.. 

W.B.  Moses ;  Fuiniture 

M.E.  Jenks Special  service. 

Benjamin  R  Shopp | do 

F.  H.  Spragne do 

Great  Falls  Ice  Company Ice 


Digiti 
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CONTINGENT   EXPENSES   OF   INTERIOR   DEPARTMENT.  13 

lt4immt  of  expendUmreB  on  account  of  the  contingent  /tmd,  ^c— CoDtinaed. 

I   Amount. 


From  when  purcihiirirt 


Iht  31 
» 
30 
30 

31 
30 
31 

n 

8 


B<d»ertBean 

Root&  Co 

B.Monie 

&W.R«ed'8Soo« 

JohiiM.Welty 

JA-MftCMtey 

Waahington  Ga«-Ligbt  Comnaay 
WillijunH.Bojd 


IXL  Murphy 

John  H.BeDtnD 

E.J.H«yward 

EH.Cna^ 

EKHatchiat 

H.P.Leech 

WMhinftOD  ftsd  Georgetown  Rail- 
ma^  Company. 

Colambia  Railroad  Cooapany 

Metnmolitan  Railroad  Compaqjr . . 

JnhnH.  Wager 

ImscB.  l>nnn 

ay.MillCT 

Adama  Express  Company 

Duiel  Smith 

Hermsa  Banmgarten 

Wslter  De  Vaughn 

'  Webb  &  Beverldge 

LH^Schndder 

B.L.  Smith 

J.H.CIemeDts 

Tseker  &  Sherman 

George  W.  Richards 

W.DoYanghn 

Bareao  EngraTlng  and  Printing . . 

Edgar  Weas.Tr. *. 

i  Weitem  Union  Telegraph  Co 

I  CR.  Conner 

!  JR.  Van  Mater 

Alexander  R.  Shepherd  &  Co  .. . .. 

Oeorge  H.  Ragsdale 

S.  R.  Hntisfaina 

'  aR.MeCaliBont 

T.RHood 

Topographer  PosfrOffioe  Depart- 

Alexander  R.  Shepherd  Sc  Co 

WsherDeVangha. 


il 


*  Washington  andGeorgetown  Rail- 
I     road  Company. 

.  Ben  Use  Railroad  Company  .... 

Metropolitan  Railroad  Company . 
'  Heery  Ptnekney 

l.M.Whittaker 

B.J.Hayward 

MK-Jeoks 

'  T.D.  Yeager 

D.LHarphy 

John  H.  Benton 

H.P.Leeoh 

T.L.Fracher 

F.H.ftpragne ^.. 

W.F.Eaton 

Bs^lamin  R.  Shopp 

IaaseB.Dann 

<  Washington  Gaa  Company 

John  W.  Wheeler 

'  Slmer  H.Craig 

as.  Miller 

•  John  H.  Wager 

J.M.Welty 

,  George  H.  Ragsdale 

'  Isaac  H.  Vrooman 

,  AS. Coleman 

Joa^Carr 

J.  A.MaeanleT 

JateSivin  Mason 

J.W.Morris 

CS.  Conner 

Osarga  W.  Richards 

/.  H.  Cleaaeots 

aW.Mallaly 


Xatore  of  pnrohasea,  Slc. 


Pincaahions 

Newspaper 

Oopyof  wiU 

Knndries ^ 

Special  aerrioe.. 

...^Vldo 

<»as , 

City  Directory .. 

Special  aerrice. . 

......do 

Washing  towels. 
Special  service... 

do 

do 

Car  tickets 


do 

do 

Special  service 

do 

do 

Express 

Lumber 

Repairing  stamps 

Caning  cnairs 

Wash-bowl,  pitcher,  &^ . . 

Hardware  

Special  service 

.....do 

Doors 

Special  service 

Caning  chairs 

Engraving  and  printing. 

Certified  copies 

Telegraphing 

Special  service 

do 

Fittings.  Ac 

Specisl  service 

...\?.do 

do 

do 

Monntiagmaps 


Heating  Pension  Office. 

Caning  chairs 

Car  tickets 


do 

do 

Carting 

Straw 

Washing  towels. 
Special  service.. 

......do 

do 

do 

do 

do 


.do. 
.do. 
.do. 


Gas. 

Special  service . 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Id  2.5 

1  00 

800 

SO  92 

t»&  69 

89  63 

94  50 

30  00 

117  52 

74  yo 

9  24 

104  45 

70  45 

130  70 

10  00 

500 

500 

153  e5 

tl  24 

112  85 

2  00 

34  to 

14  50 

2  50 

3  45 

65  76 

46  50 

147  40 

8  00 

85  00 

850 

318  42 

1  75 

16  33 

90  80 

42  00 

81  35 

98  65 

77  06 

101  80 

88  87 

87  75 

•0  42 

8  50 

18  00 

3  00 

5  00 

11  75 

3  68 

10  38 

139  61 

42  29 

108  81 

107  33 

133  81 

64  95 

188  00 

187  05 

102  72 

38  50 

101  85 

49  43 

190  85 

132  90 

92  00 

124  60 

58  70 

77  30 

39  71 

51  88 

104  67 

41  30 

550 

103  40 

110  00 
LM  90 
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14  CONTINGENT   EXPENSES    OF   INTERIOR   DEPARTMENf. 

Stattnient  of  expenditures  on  account  of  the  contingent  fund,  4^. — Continoed. 


Date. 


From  whom  parohaaad. 


Xatore  of  pnrchaaea,  Ac 


Mar. 


18T7.  I 
Feb.  14 
14 
15 
16 
16 
17 
82 
22 
22 
24 
26 
26 
2 
3 
2 
2 
2 
6 
6 
7 
7 
7 
7 
7 
9 


» 
U 
10 
10 
10 
10 
12 
12 
13 
13 
14 
15 
15 
15 
15 
15 
15 
15 
15 

15 
16 
16 
16 
17 
17 
19 
20 
21 
21 
21 
22 
22 
23 
24 
24 
24 
24 
24 
24 
24 
26 
26 
26 
28 
29 
30 
30 
31 
31 
31 


OattaT  Cleroen 

Franklin  Wood 

Walter  De  Vaughn . 

Charles  Lncas 

J.  H.  Hobbs 

£.  R.  Hntchina 

H.  P.  Leech 

C.  W.  Mullaly 

D.J.  Waters 

H.  R.  McCalmont. . . 

£.R.  Hntchina 

do    

M.  £.  Jenks  . 


A.  S.  Coleman i do. 


Special  service 

do 

Canine  chairs 

Mending  mail-bag. 

Special  service 

do 

do 

do 

do 

do 

do 

do 

do 


F.  H.  Spraene do 

Elmer  Q.Craig do 

T.D.Yeager do 

W.  F.Eaton do 

Franklin  Wood do 

John  H.  Benton do 

J.  W.  Wheeler do 

H.  P.  Leech do 

G.  H.Ragsdale do 

laaacB.  Dunn do 

Joseph  Carr do 

J.  M^Welty do 

John  H.  \yager do 

N.B.  Vineyard do 

O.N.MUler do 

Benjamin  R.  Shopp do 

Frank  A.  WordeU    I do 

Alexander  R.  Shepherd <  Heating  Pension  Office . 

C.  R.  Conner j  Special  service 


Gustav  Ciemen .'...do. 

, do do 

D.  L  Mnrphy do 

C.  W.  MulUly do 

D.J.  Waters do 

National  Republican Newspaper 

T.  L.  Fracker Special  service 

Root  &  Co Newspaper 

Alexander  R.  Shepherd  ScCo Plambing 

do Repairing  radiator  . 

J.  H.  Clements |  Special  service 

J.  A.  Macanley i do 

W.R.Bates do 

Metropoliun  Railroad  Company  . .  I  Car  tickets 

Wavhington  and  Qeorgetown  Rail- ' do 

road  Company. 

Jolm  Edwin  Mason Special  service 

Samuel  G.  Youngs Detergent 

John  W.  Wheeler Speciiu  service 

Adams  Express  Company Express 

Washington  Gas-Light Company..   Graa 

Robert  fieall Ink 

George  Ryneal Painting  material .. 

A.  S.  Coleman Special  service 

J.  Disturnell Registers 

J.  W.  Boteler  &Bro Sundries 

Estate  F.  S.  Gathier,  deceased Concentrated  lye. . . 

H.  P.  Leech Special  service 

George  W.  Richards do 

Atlantic  and  Pacific  Telegraph  Co.|  Telegraphing 

William  M.  Shoster  dc  Bro Towels 

Perr>'  Bros do 

Western  Union  Telegraph  Co Telegraphing 

do  ., do 

G.  W.  Wormelle Special  service 


do. 

Lnmbsr 

Special  service 

Engraving  and  printing. 

do., 


Isaac  B.  Dunn 

T.  Edward  Clarke  &  Co 

G.  W.  Wormelle 

Bureau  Engraving  and  Printing  . . 

do    

Alexander  R  Shepherd I  Heating  Pension  Office 

H.  R.  McCalmont \  Special  service 

J.  G.  Bates Clesning  clock 

J.  H.  Hobbs 1  Special  service 

Alexander  R.  Shepherd  A^  Co •  Fixtures 

D.  W.  Beveridge. Repairing  elevator 

J.  D.  Yeager Special  service.... 
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CONTIKGENT  EXPENSES   OF   INTERIOR   DEPARTMENT.  15 

Siatement  of  expenditures  on  aooount  of  the  contingent  fttnd^  ^c— CoDtinoed. 


QUe.  j 


From  whom  pnrohMed. 


Nature  of  pnrchatM,  &o. 


Amcfant. 


Kit.  SI 

SI| 

31  ^ 
31 
31 
31 

< 

f 


W.F.Eaton 

H«orT  Piockney . 
K.J.Biddick.... 
F.H.Spngne... 
Ftenklin  Wood . . 
D.LMorpby.... 
en»  .. 


9 
I 

» 

10* 
16 
It  > 

14 : 

"i 

16 
U 

a 

21 

s 
n 
& 

3| 
3 
4 
4 

4  , 
J  . 
5 
5 

5  > 
5  ' 
5 
7 

7  i 
7  ' 
7  , 


ILKJenl 

E  W.  Reed'8  Sons 

T.L.Fracker 

do 

fi.  W.  Beed'fl  Sons , 

Adams  Kxpreas  Company 

N.BVliwyard 

Beolamiu  R.  Shopp 

E-HTCraiir 

J.H.Ragadale 

F.A.WordcU 

R.MeHomy 

Samoel  Hordle 

Robert  Beall 

A.S.Coleman 

Inac  B.  Dann 

A.W.Fiiher 

J.B.Maaon 

J.  H.  Wager 

O.H.Miirer 

Kigglea^  Hopkins 

J.lTwelty 

WMhington  Gaa-Ligbt  Company. 

H.Baamgarten , 

Mohan  Broe 

A.F.King«ley 

J.  H.  Benton 

H.P.L€Cch 

C.R.  Conner 

W.B.  Bates 

T.Edward  aarke  &  Co 

FrankKndtCo 

Great  Falls  Ice  Company 

T.  Edward  Clarke 

J.  A.MacaaIey 

E.  R.  Hatchioa 

Joseph  Carr 

W.B.  Moses 

Gutsy  Clemen 

W.E.Dalin 

W.  L.  Nicholson 

J.  Bradley  Adams 

H.P.Leech 

L.  ABrandebory 

Phrlin  Robinson 

A.  H.  Coleman 

M.E.Jenks 

EJ.Hayward 

A.  H.  Chase 

Henry  Pinckney 

F.H.Spragae 

Jobs  H.  Benton 

W.F.Eaton 

WsshioKton  Gas-Light  Company. 

Benjsmio  R.  Sbopp 

JosnihCarr 

H.  B.  McCalmont 

J.  E.  Van  Mater 

Wniiam  Ballantyne 

H.PLeech 

P»nk  AWordell   

Jowph  Longbran 

D.B.  Johnson 

D.I  Murphy 

John  Edwin  Mason 

J.W.Morris 

jr.  B.  Vineyard 

I.B.Dnnn 

/•H.Clements 

Fnnklin  Wood , 

Im  a.  BrBodebary 

JfAoH.  Wager , 

AVsjicFoder  ., 

A.  W.  Fisher 


Special  servioe 

Carting 

Transcript  of  records 

Special  service 

do 

do 

do 

Sundries 

Special  service 

..fTTTdo 

Sponges 

Express 

SpMial  service . 

do 

do 

do 

do 

Leather  straps 

Masonry 

Ink...- 

Special  service 

do 

do 

do 

do 

do 

Sundries 

Special  servioe 

Gas 

Stamps  (band) 

Stationery 

Special  servioe 

......do 

do 

A do 

do 

Lnmber 

Magnifyiog-glass 

Ice 

Lnmber 

Special  service 

do 

do 

Famitnre 

Special  service 

do 

Mounting  maps 

Pincushions » 

Special  servioe 

do 

Carting 

Special  service .*. 

do 

Washing  towels 

L>eatber  cushion 

Carting 

Special  service 

...v.. do 

do _ 

Gas 

Special  service 

do 

do 

do 

Books  and  sundries 

Special  servioe 

do 


.do. 
.do. 
.do. 
.do. 
•  do. 
.do 
do. 
.do. 
.do. 
.do. 
.do. 
.do. 
.do. 


1113  88 
7  50 
17  21 
114  93 
133  45 
^6  98 
118  23 

4  60 
SO  to 

117  20 
15  75 

3  05 
141  70 
li)6  93 

76  79 
143  30 
126  77 

66  92 

5  00 
10  00 

34  65 
49  55 
84  30 

1U6  15 
148  85 
124  60 

5  80 
53  59 

87  75 
40  00 

107  61 
33  60 
79  23 
71  00 

137  55 

88  85 
62  65 

2  50 
59  08 

35  00 
121  06 

75« 

141  65 
809  18 

97  99 
64  36 
22  00 
9  00 
76  50 
59  60 

2  50 

118  31 
162  67 

43  93 

6  50 

3  75 

117  92 
103  66 

99  15 

76  50 

110  99 

121  87 

118  64 
29  09 
28  56 
86  75 

157  50 

137  05 

48  00 

95  90 

132  70 

100  05 

123  10 

147  10 

110  55 

ISO  13 

69  20 

142  55 
136  30 
126  55 
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16  CONTIKGENT   EXPENSES   OF   INTERIOR   DEPARTMENT. 

Statement  of  expenditures  on  account  of  the  contingent  fund,  ^*c. — Continued. 


Date. 

I 


From  whotD  purohAsed. 


1877. 
May    1 


2d 

29 

31 

31 

2 

2 

2 

2 

4 

5 

5 

5 

5 
6 
6 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 

7 
7 
8 
8 
8 
8 
8 
8 
8 
8 
8 
9 

dt 
>1 


•June 


O.N.  Miller 

(^eorse  H.  Ragsdale 

Charlea  R.  Conner 

Metropolitan  Railroad  Company.. 

Belt  Line  Railroad  Company 

George  W.  Richards ^., 

A.  S.  Coleman » 

C.  W.  Tbom 

Anna  F.CraiK * 

W.De  Vaughn 

George  W.  Ricbarda 

Western  Union  Telegraph  Co  .... 

do 

H.  R.  McCalmoxit 

D.  B.  Jihoson 

J.  A.  Macauley 

Elmer  H.  Craig 

Frank  A.  Wordell 

Atlantic  and  Pacific  Telegraph  Co. 

John  M,  Welty 

J.  A.  Bentley 

Inaao  B.  Dunn 

WUliamTyrell 

Benjamin  Robinson 

Charles  Peters 

James  Bradford 

Thomas  Fraziec 

Harrison  Ward 

William  Swink 

Robert  Carter 

Moses  Robinson 

Manuel  Webb 

W.  U.  Cushman 

C.R.  Conner 

W.R.  Bates 

C.  F.  Sawyer 

Walter  De  Vaughn 

A.  Vangender 

Rigffles  Sc  Uopkins 

G.W.  Odium 

W.E.  Dulin 

Henry  Pinkney 

M.a.  Cokeland 

Geor^  W.  Richards 

E.J.  Hayward 

George  W.Knox 

A.S.UoIeman 

W.F.  Baton 

F.  H.Sprague 

John  H.  Benton 

R.  Leitch  dc  Son 

W.  RCnshmanf 

George  W.  Odium 

H.P.Leech * 

George  H.Ragadale 

N.B.  Vineyard 

F.  A.  Wordell 

M.E.Jenks. 

L.  A.  Brandehnry 

John  H.  Wager; 

Joseph  Longhran 

J.W.Morris 

L.  H.  Schneider 

T.Edward  Clarke  &Co 

Washington  and  Georgetown  Rail- 
road Company. 

Washington  Gss  Company 

Adams  Erpress  Company 

W.R.Bates 

E.  H.Craig 

LB.  Dunn 

B.R.  Shopp 

John  E.Mason 

JosephCarr 

O.N.MUler 

A.  Shepherd 

Franklin  Wood 

D.  L  Mnrpby 

George  Ryneal,  jr 

James  H.  Clements 


Nature  of  purchaaes,  d:c 


Special  serrice 

...\r.do 

do.., 

CartickeU 

do 

Special  service 

do 

Brushes  and  combs. 

Scrap-boolcH 

Caning  chairs 

Special serviue . .  ... 

Telegraphing 

do 

Special  service 

......do 

do 

do 


do 

Telesrapbiog 

Special  service 

, do 

do 

Services  in  moving. 
, do 


do 

do 

do 

do 

do 

do 

do 

do 

Special  service ... 

......do 

do 

do 

Caning  chairs  .... 
SpeclM  service  ... 

Sundries 

Special  service... 

...VT.do 

Carting 

Awnings 

Special  service  . . . 
Washing  towels . . 

Carting 

Special  tervioe  . . . 

...\V.do 

do 

do 

Pipe  snd  fittings  . 

Special  agent 

do 

do 

do 

do 

do., 

do.. 

do 

do 

do 

do 

Hardvrare 

Lumber 

Carticketo 


Gas 

Express 

Special  service .. 

..VT.do 

do 

do 

do 

, do 

do 

do 

do 

do 

Glass,  putty.  Ac  . 
Special  service  .. 
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CONTINGENT  EXPENSES   OP  IN^-E^IOR  DEPARTMENT.  17 

Stakment  of  expendOurea  on  account  of  the  contingent  fund,  ^o. — Contlnaed. 


Site. 


From  wbom  fmrehated. 


Kfttnre  of  porchasas,  &a 


Amount 


U' 
13 
13 
13 

■  U 
IS 
IS 

J« 
16 
16 

18  i 
» 
21 
SI 

n 

28 

a 

25 

% 

SI 

ae 

30 

39 

3» 

30 

30 

30 

30 

30 

301 

30 

30, 

30 

30 

3l' 

30 

30 

30 

30. 

30^ 

30 

9 

9\ 
9 

I 

9  I 
W' 
11  ' 
14  I 
» 
23 
34  ' 
27 


WMtern  TJnkm  Telegraph  Co. . . . 
FtaaUin  Telegraph  Compaoy  . . . 

Gearce  TV.  Richards 

J.A.Maeaale7 

A.F.KiJigiiIe7 

H-Baamearteo 

G.W.Odlam 

H.B.MoCalmoiii 

Mohan  Brother* 

do 

A.W.FUher 

do 

M.£:Jenkft 

Dtnid  Smith 

J.H- Wager 

F.A.Wordefl 

J-H-Bfoton 

Alex.  R  Shepherd  &Co 

George  W.  Richards 

Robert  Graham 

iMsc&Danii 

W.  T.  Van  DorcD,  jr 

George  W.  Frost 

W.H.  Slater 

H.  L.  Polooxe  dc^  Son 

do 

ILHcMorraj 

KR-Sbopp  

George  W.  Richards 

V.Lammond 

W.F.Eaton 

W.fi.Coshmaa 

A.  Brown ., 

J.D.Smith 

do 

iMseBDnnn 

F.A.Wordell 

Elmer  H.  Craig 

H.  B.  MoCatmont 

James  H.  Clements    

aN.Mlfler 

D.LKnrphj 

L.  A.  Brandebnry , 

FranUinWood 

Great  Falls  Ice  Company 

G.H.Rsgsdale 

A.  S.  Coleman , 

John  H.  Wager 

Washington  6as-Light  Company 

EJ.  Hayward 

William  Hntchinson 

M.E.Jenks 

Joseph  Carr 

F.H.SpragQe 

Jos.L(raghran 

C.R.  Conner 

P.H.Berhan 

J.W.Morris 

John  Bdw.  Mason 

A.W.Fisher 

W.RBates 

J.A.Macaaley 

A.  T.Morgan 

JohoMoran 

Arth  or  Shepherd 

Wi»teTi  Union  Telegraph  Co — 
B R. Shopp 


Telegraphing 

do 

Special  service 

...\V.do 

do 

do 

Rabber  stamps 

Special  service 

...VT.do 

Gold  pen  and  holder 

Eyelet  bore 

Special  service 

do 

do 

Tile  boards...: 

Special  service 

do ; 

do 

Fittings,  &c..: 

Special  service 

Carriage  for  Conunissioner . 

Special  service 

:do : 

do ; 

Horse 

Rollers  forT)rin  ting-press. .. 
Bracket  for  printing-press. . 

Document  straps 

Special  service 

do 

Caning  chairs 

Special  service 

do 

Horseshoes 

Special  service , 

do 


.do. 
.do- 
.do. 
.do. 
.do, 
.do. 
.do. 
.do. 
-do. 


Ice. 

Special  service . 

..VTTdo 

do 

Gas  . 


Washing  towels . 
Special  service*  . 
do. 


do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

Sundries* 

Special  service*  . 
Teleeraphing*  .. 
Special  service*  . 


#41  91 
SO 

56  74 
5i  17 

157  90 

10  69 

5  00 

34  ti9 

115  65 

4  CO 

1  50 

80  10 

18*2  20 

147  40 

30  80 

7d  65 

57  60 
136  65 

90  48 

16  00 

550  00 

118  95 

113  40 

69  00 

160  00 

3  00 

1  50 
S4  00 

11-2  23 
37  04 
3  75 

73  44 
118  85 

2  00 
47  08 

159  31 

103  80 

69  30 

106  29 

138  50 

196  70 

138  30 

80  20 

110  41 

147  17 

123  17 

129  00 

141  86 

78  90 

44  55 

14  44 

168  55 

74  80 
132  90 
105  16 
115  10 
132  67 
112  35 

134  47 
136  95 

32  50 

135  07 
163  41 

75  37 
49  85 

SOO  05 
43  52 
2  00 


Anovnt  expended , 

Balance  on  hand  nnexpended. 


57,  796  90 
9, 703  10 


Amount  appropriated I      67,500  CO 


*  These  accounts  were  contracted  during  the  fiscal  year  ending  June  30, 1877. 

H.  Ex.  42 2 
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CONTINGENT   EXPENSES   OF   INTERIOR   DEPARTMENT. 


Statement  of  expenditures  on  account  of  the  contingent  fund  of  the  Education  Office  for  ike 
fiscal  year  ending  June  30,  1877. 


Date. 


1876. 

Jnlv  27 

Aug.  3 

7 

9 

10 

10 

10 

11 

11 

23 

•23 

23 

24 
2C 
2(5 
30 
30 
31 
Sept.  1 
2 

5 

9 

14 

In 

22 

•ii 

2'* 

27 

30 

30 

July  31 

Aug.  31 

Sept.  30 

Oct.   5 

5 

5 

19 

21 

21 

2:j 

28 

2H 

Nov.  1 

3 
4 

U 
13 
13 
15 
16 
1« 
16 
16 
21 
21 
21 
21 
21 
23 
24 
25 
27 
27 

28 
29 


Dec. 


From  whom  purchased. 


Nature  of  purchases,  &c. 


F.G.Daris 

E.  J.  Hayward 

E.  Q.  Guhson 

Charles  Warren 

E.  W.  Whittaker 

Western  Union  Telegraph  Co. 

F.  Leypoldt 

William  T.Harris 

Hurd  Sc  Houghton 

F.  S.  Gaither 

Adaras  Express  Company 

C.  H.  Emmerson  6c  Co 


A.N.Bell 

A.  K.  Williams 

Lorenzo  Rice 

William  Ballantyne. 

do 

Arthur  Simmons — 

A.  K.  Williams 

J.  G.  Weaver 


Repairing  cane^seat  chairs 

Washing  towels 

Books 

Car  tickets  and  express  charges 

Stationery  and  hooka 

I  Telegraphing 

Trade  List  Annual 

Journiil  of  Speculative  Philosophy' 

Public  Health  Report 

Corrosi  ve  suhlimate,  alcohol,  &c 

Expressage 

One  year's  subscription  to  Business  Guide 
of  Washington. 

Sabscription  to  Sanitarian 

Report  Bureau  of  Education,  1867-'6S 

Cleaning  carpets 

Stationery 

do 


E.  J.  Hayward 

Western  Union  Telegraph  Co 

Lorenzo  Rice 

Solomons  «&.  Chapman 

J.S.  Kellogg 

S.  R.  Warren 

Manoel  Philp 

Atlantic  and  Pacific  Telegraph  Co. 

J.G.  Weaver 

BangM,  Merwin  &.  Co 

itoy  roU 

.?...do 

do 

Johnson  Brothers 

Great  Fall*  Ic-e  Company 

E.J.  Havwood 

A.B.Shaw 

S.  R.  Warren 

C.  A.  SpofTord 

James  bt.  John  Stationery  Co 

A.  Simmons,  Jr 

H.M.Rogers... 

Adams  Express  Company 

Charles  Warren 

E.  M.  Whittaker  &  Son 

A.  Schumacher  &  Co 

E.  M.  Whittaker  &  Son 

Adaras  Express  Company 

L.  W.Schmidt 

E.  J.  Hayward 

J.  H.  Jobnscm 

Atlantic  and  Piicific  Telegraph  Co. 
Franklin  Telegraph  Company  ... 

J.  H.  Johnson 

Western  Union  Telegraph  Co 

do 

Mohun  Brothers 

Adams  Express  Company 

do 

Charles  Warren 


.>JK>1C 

D.  Mcintosh 

Adams  Express  Company. 
Mrs.  8.  S.  Gaither 


Adams  Express  Company. 
Peter  Mosoley 


J.G.  Weaver 

J.O.Parker 

Waller  All«»u,  jr 

James  Anglim 

M^buo  Brothers 

K.  J.  Hiiywftrd 

it  tiradli  V  Adamii..., 

(SfbuniFirlieC  Jk  C(*. 

^Uu^ry 


Services  as  mes.««enger  for  August 

Report  Vienna  Exposition 

Mounting  maps  on  rollers,  and  lumber  and 
labor  making  box. 

Washiu g  towels 

Telegraphing 

Cleaning  carpets 

Stationery 

Reports  Bureau  of  Education 

Car  t  icketji  and  express  charges 

Servic?8  for  seven  days,  at  $1.50 

Tel  egraph  ing 

Upholstering — mounting  mans  on  rollers . . 

Lot  of  early  American  school-books 

Collecting  statistics 


.do. 


Coal 

Ire 

Washing  toweW. '. 

PuHh-cart 

Car  tickets  and  express  charges 

Traveling  expenses  to  New  York  and  return 

Stationery 

Services  as  messenger 

Services  as  copy-holder 

Expressing 

Car  tickets  and  express  charges 

Books 

Freight 

Stationery 

Expressing 

German  books 

Washing  towels 

BrmkH 

Telegraphing • 

do 

Arithmetic  (1) 

Telegraphing 

do 

Stationery 

Expressage 

do 

Car  ticketa  and  express  charges 

Subscription  to  American  Library  Journal 
Services  as  proof-reader 


Oil  silk  (for  wrapping  books  for  long  sea- 
voyage). 

Expressage 

Washers  for  strengthening  cart  belonging 
to  bureau. 

Packing-boxes 

Stationery 

Knight's  Mechanical  Dictionary 

Books 

Stationery 

Washing  towels 

Stationery 

Expressage 

Express  charges  advanced .* . .  .^^.  .^^ ^. 
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CONTINGENT   EXPENSES    OF    INTERIOR   DEPARTMENT.  19 

Statmeni  of  expendUure$  on  account  of  the  contingent  fund,  ^c— Continued. 


Sfttc 


From  whom  parchated. 


Nature  of  pnrcbaaes,  Slc. 


Igit 

Ike.  13 

» 

96 

» 

» 

30 

3U 

30 

30 

» 
Oct  31 
Sot.  30 
Dw.  31  do  . 

Jib.    e 

8 

9  , 
13 


Hoff  AThomM 

E.  C.  Fairobild , 

Western  Union  Telei^raph  Co 

J.Ormond  Wileon 

A.  Sehomacber  &  Co 

Atl#lic  and  Pacific  Telegraph  . . 

J.  H.  Johnson 

Charles  Warren 

James  Anjclim 

Great  Falls  Ice  Company 

L.C.  Campbell 

Adams  Express  Company 

Payit>ll.... !T7.. 

.do 


E.  J.  Harirard 

W.H.  Barnes 

J.Dennis,  jr 

YoaogMen'sCbrisliao  Association 
Bord's  Directory  Company  .... 
A.  K.  Williams 


15    George  S.  Moalton 

15    W.S.  Tappan 

17,  A.  T.  Barnes  &^  Co 

»    J.W.Gregory 

13    Atlantic  and  Paoifle  Telegraph  Co. 

23    W.S.Mitchell 

30  '  Charles  Warren 

30  A.  T.  Barnes  dt  Co 

30iE.  W.Kssh 

31  Tonng  Men's  Christian  Association 
F«k  2    Chariesflsoher 


Baltimore  and  Ohio  Railroad 

Solomons  &  Chapman 

£.  J.Hayward 

E.  K.  Wbittaker 

National  Bepnblican 

F.  W.Christian 

Wmiam  Ballantyne 

do 

J.  Distomell 

,  Adams  Express  Company. . . 

J.  H.  Johnson 

B.  Westerman  &  Co 

MeHenamy  dt  Co 

E.  U.  Whittaker  6i  Co 

MancelPhllp 

A.  E.  La  Merle 

F.Cbatterton 

I  A.  Brown.  

J.  Ormond  Wilson 

1  W.H-  Harrorer 

YotufrMBn^CHrtvUauA^sodaUoti 

y.  K.  StedNikii  &Co 

E.  T.  Hm  yurii  nl.  * 

,  Wniiim  BaiiAfttyne. 

Adami  £tpr<>«i  Company  ..,.. 

Bvpnblid  Newspa|icr  Uaidpany 

J^H^ Johnson  ..* ....... 

Ktr,  Cturk  A:  TrntiaelL 

E.r.Triti«) 

J.  H.  J^Eldsdd 

E.  St*ijEfT  ,+ **.*M^**^**^. 

T«Tui^  Uvi  sChriAtLaa  AMOeJatloti 

Gtfsi  FtXU  loe  Company  , 

PvroU "»- 

do 

' dA 

EW.  Woodruff 

AiUiDii  EiprHs  Compaay 

X  E.  Adi»nie.,,^,» ^., 

.  SvIdidouji  it  Chspman 

C^Q  Gudsod  tL  Co 

J. 


&0<«»d^Ce, 


nvnrr  Haraanl  . 
J  ttJu 


Jultnfon . 


Diploma  cases 

Third  volume  Johnson's  Eooyclopedia 

Telegraphing 

Books 

Express  charges  and  ocean  freight  on  three 
boxes. 

Telegraphing 

Books 

Street-oar  ticket!  and  express  charges 

Books .• 

Ice. 


Hardware 

Expressage 

Coliectiag  statistics . 

do... 

do 


Washing  towels 

Books 

Text-books  

Old  newspapers 

Directory 

Set  of  united  States  Reports  on  Vienna 

Exhibition. 

Magazines 

Repairing  clock 

Sabscription  to  International  Review 

Hardware 

Telegraphing 

Carpet-lining 

Street^mr  tickets,  &c 

Magazine  snbscriptio*! 

Books 

Old  newspapers 

Reading-glaas  (for  nse  in  deciphering  man- 

ascript). 

Freight 

Books 

Washing  towels 

Magazine  sabucription 

SniMcription  Daily  Repablican 

Books  

Stationery 

Books , 

do 

Expressage 

Books 

do 

Periodicals 

Books 

Services  compiling  statistics 

do 

do 

Repairing  pash-eart 

Books I 

Matches  and  hardware 

Old  tiDwspapers I 

GrKy  9  Atlas 1 

WsH  li  Ing  towels 

SUitlonery I 

Ei  1  rri'ssage i 

Kt>puhlio  Magazine 

Bookfl I 

Towfls 


Book*.. 
do. 


J 


do 

DM  unwspapers 

Ice , 

CuJ looting  statistics.. 

......do 

do 

FHi^holders , 

Expressage , 

Stationery 

do 

r^rj<)dical8 

IV  \{  books 

Book 

Uookn 

Tflitbookti , 


■L 


A  moan  t. 


$36  00 

12  75 
37 

7  00 

8  76 

3  44 

4  35 
20  99 
46  AH 
15  73 

20  ei 

10  65 
701  50 
537  30 
602  60 

1  35 

25  00 

1  80 

5  75 
5  00 
3  50 

1  40 

2  50 

5  00 
75  00 

1  00 

13  50 

11  85 
500 

13  25 

2  15 

3  SO 

11  70 
32  40 

1  65 
15  00 

8  00 
10  00 
15  00 
68  41 

300 
32  55 

6  10 
15  65 

4  80 
18  50 
15  00 

77  50 

15  00 

2  00 

12  50 

7  64 
1  65 

16  00 

1  38 

78  05 

13  80 
12  00 

2  75 

6  00 

7  00 
4  65 

12  00 

1  65 

7  47 

599  90 

583  20 

10  CO 

7  15 

112  84 

121  01 

420 

7  50 

10  00 

838  00 


big itized  by \j O OylC 


20  CONTINGENT  EXPENSES   OP  INTERIOR  DEPARTMENT. 

Statement  of^^nditurw  on  aooount  of  the  contingent  fund,  4"^, — Continoed. 


Date. 


From  whom  purchased. 


1877. 

Apr.  28 

May    « 

3 

3 

3 

4 

4 

5 

tj 

11 

12 

22 

29 

Jane  4 
5 
11 
13 
15 
15 
15 
15 
Apr.  30 
May  31 
June  18 
20 
21 
22 
23 
23 
25 
25 
2d 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 


J.  H.  Johnaon 

E.  J.Hayward 

Yoong  Men's  Chrialian  Aaaociation 
WUliara  BalUntyne 

do 

F.  Leypoldt 

A.  Scnnmacher  Sc  Co 

Adams  Express  Ck>mpany 

Charles  Waifen 

J.  H.  Johnson 

B.  F.Stevens 

Metropolitan  Railway  Company. . . 
John  £aton,Jr 


Nature  of  pnrchaaes,  See, 


Amount. 


E.  J.Hayward , 

KCFairchUd 

Webb  &  Beveridee 

Adams  Express  Company 

Edward  Renaad 

C.H.  Wye 

Rooks  Tamer 

Charles  Eriokson 

Pay-roll 

do , 

A.  Sohamacher  &  Co 

E.  W.  Woodruff 

Charles  Erickson , 

Mancel  PhUp , 

A.N.Bell 

Edward  Renaad 

J.B.Philp 

Young  Men's  Christian  Association 
Columbia  Street-Rail  way  Company 

L.  O.Campbell 

Edward  Renaud 

J.B.Philp 

William  Gronert 

R  J.  Clarke..., i 

A.R.Shepherdf&  Co ! 

John  HcKenny I 

Great  Falls  Ice  Company 

Adams  Express  Company i 

Pay-roll ' 

E.J.Hayward 

Western  Union  Telegraph  Co. . 

Charles  Warren 

Adams  Express  Company 

J.  W.  Boteler  &  Bro , 

W.B.  Moses 

John  Eaton 


Text-booka 

Washing  towels 

Old  newspapers 

Stationery , 

Books 

Periodicals -A-- 

Freight .T... 

Expressage 

Car  tickets  and  express  charges 

Text-books 

Booka,  pamphlets,  See 

Cartioketa , 

Ca«h  expended  while  attending  meeting  at  , 
flarrlsburg.  | 

Washing  towels 

Volume  4,  Johnson's  Enoyolopedia 

Water-set  and  match^safe  ..y 

Express  charges | 

Service  unpaokiug  and  arranging  library. . .! 

do 

Service  assorting  and  arranging  doooments. ' 

do 1 

Collecting  statistics 

do I 

Ocean  freight J.. | 

File-holders 

Unpacking  and  arranging  library ! 

do 

Sabacription  to  Sanitarian 

Unpacking  and  arranging  library 

do ' 

Old  newspapers t 

Car  tickeU | 

Hardware i 

Unpacking  and  arranging  library { 

do 

do 

Window  shades 

Wash-stands,  ohandellers,  shades,  &c. 

Service  in  removing  bureau i 

Ice I 

Expressage 

Collecting  statistics 

Washing  towels | 

Telegraphing .' 

Car  tickets  and  hauling 


:i 


Dusters,  drop-light,  and  water-set 

Window-shades  and  desk i 

Expenses  Incurred  in  visiting  institutions 
ot  learning.  | 


$5  30 

3  94 

1  50 

2  40 

16  99 

320 

125 

625 

12  95 

2  59 

529  59 

10  00 

14  35 

168 

12  75 

17  25 

3  05 

39  00 

12  75 

25  00 

95  00 

566  00 

56«00 

125 

90  00 

900 

900 

3  00 

91  00 

60  00 

270 

200 

504 

18  03 

18  00 

78  00 

66  43 

175  47 

6  00 

10  30 

890 

525  40 

1  12 

298 

770 

1  45 

90  85 

49  25 

37  65 

xpendc 
Balance  on  nand  unexpended. 

Amount  appropriated 


19,896  96 
1  04 

19,900  00 


Statement  of  expenditures  on  aooount  of  the  contingent  fund  of  the  Indian  Office  for  the  fiscal 

year  ending  June  30,  1877. 


From  whom  purchased. 


E.J.Hayward 

Henry  (iompton , 

>-*         J^^press  Company. , 

do 

do , 

Parker  &  Co , 

.John  RGrisborne 

T.P.Connelly 

E.H.KiDg , 

Adams  Express  Company. . 
Jamea  Hudson . 


Natiu*e  of  purchases,  Slc. 


Washing  towels.. 

Cartage 

Expressage 

do , 

do 

Ink 

Ruling-pens 

Notarial  services. 
Cabinet-work,  &c . 

Expressage 

Painting,  &o 


Amount. 


Adams  E  xpress  Company Expressage . 


Digiti 


zedby  Google 


19  40 

75 

1  40 

60 

30 

90 

3  00 

50 

350  00 

10  00 

900  00 

40 
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Statement  of  expendiiurei  on  account  of  the  contingent  fund,'^% — Con  tinned. 


BMe. 


From  whom  parchaMd. 


Nature  of  pnrobasea,  &e. 


Amount. 


9 

14 
H 

14 
15 
16 

le 

19 

il 
a 

S9 
30 
30 
30 
30 
30 
Ott  5 
5 
9 
13 
U 
13 
14 


5n. 


Bet 


EXHimrmrd 

Adams  ExpreM  Company 

Henry  KCrnit 

Oeon^  Rmeal.Jr 

W.H.  Barnard 

lLE.rry 

Adamfe  ExpreM  Company 

W.F.Beadey 

J.E.  Parker 

M.E.FrT 

Adama  ExpreM  Company 

Jamea  St  John  Stationery  Co . 
R.  B.  Fennaon ................ 

J.Brad.  Adama 


GChellnl. 

George  Byneal^jr 

Adama  ExpreM  Company 

JohnMalTin 

Adama  ExpreM  Company 

Great  Falls  lee  Company 

JamM  St  John  Stationery  Co . 

G.Hartig 

EJ.Hajward 

Adama  ExpreM  Company 

George  Francis 

G.CheMni 

B.A.HcGrair 

George  C.  Maynard 


J.  L.  Brown 

Henry  Jackson 

W.F.Lntx 

ICohon  Brothers 

Henry  Compton 

Adams  ExpreM  Company 

do 

do 

J.C.  Parker 

Adams  ExpreM  Company 

do". 

H.K.Cmit 

G.CbeUni 

Baltimore  and  Potomac  Railroad  Co 

W.D.WTTiU 

Adams  l^xpreM  Company 

W .  Brewn 

Metropolitan  Railroad  Company. 

Adams  ExpreM  Company 

E.J.Hayw»rd rT.. 

W.S.TapfMai 

George  Ryneal.Jr 

George  Wooldridge 

HaUAHame..... 

Geoife  Francia 

Adams  ExpreM  Company , 

RlLWhlttaker....rrr.. 

J.G.WMver 

W.W.Brown 

J.  L  Brown 

H.A.Jackaon 

EA-McGraw.. 

Cincinnati  Commercial 

L.Rlce 

W.S-MitcheU 

Hoh  on  Brothers 

H.O.Towles 

E.J.  Harward 

George  G.  Maynard 

Adams  ExpreM  Company 

Henry  Compton 

W.F.^otx.. 

W.W.Brown 

F.P.May  &Co 

Geor^  Francis 

W.H.  Boyd 

James  Cooper 

George  Francis 

Great  Falls  Ice  Company 

W.Smith 

George  Francis 

Metmpditan  Railroad  Company  . , 


Wuhinii:  towels 

ExpresaasOr 

Plnmbins,  &o j 

Gilt  molding I 

'  Electric  pen,  &« j 

j  Envelope-raok 

Expresaage i 

Desk  look j 

Stationery | 

Making  caM  for  electric-pen  apparatus 

ExpresMge i 

Stationery ' 

CheraicaU i 

Letter-proM  and  stand 

Repairing  fiimitnre i 

Brush , 

ExpresMge , 

Cartage | 

Expressage 

Ice , 

Ink 

Setof  caflters 

Washing  towels 

Expressage  

Corkscrew 

Repairing  famitnre,  &c 

Candles 

I*otting  in  electric  apparatus,  annunciator, 

&c. 
Repair! ngcasM,  hanging  doors,  graining,  &c  , 

Repairing  chair , 

Dating-stamp ; 

Stationery 

Cartage 

Expressage 

do 

do 

Stationery 

Expressage , 

do , 

Plumbing,  dec .• 

Repairing  furniture , 

Transportation 

Grate,  ^k^o i 

Expressage 

Cotton  cloth 

Car  tickets 

Expressage , 

Washing  towels 

Repairing  water-pitcher 

Paste-brush j 

Soap  and  camphor ; 

do , 

Tacks 
Expressage 
Stationery.. 
Repairing  ftimitare 
Cotton  cloth 
Map-sticks 
Repairing  furniture 

Matches 

Subscription , 

Cleaning  carpet 

Matting,  carpet,  dtc 

Stationery | 

Desks I 

WMhing  towels | 

Repairing  electrical  apparatus,  &c ' 

Expressage j 

Cartage i 

Repairing  stamp [ 

Cotton  cloth I 

Spri  ng  punches 

Tacka j 

City  Directories 

Paste 

Coalsbovels i 

Ice ! 

Cart  nfre t 

Rat-traps. .... 

Car  tickets Oigrtrzed-by 


19  76 

300 

14  00 

1  09 

35  00 

15  00 

35 

24  00 

1  50 

7  00 

5  70 

648  OO 

4  85 

32  00 

40  00 

25 

1  85 

50 

3  pq 

43  66 

74  17 

40 

1  98 

30 

90 

43  00 

80 

501  50 

80  00 

1  40 

16  00 

508  70 

75 

75 

90 

1  35 

4  00 

3  30 

75 

10  51 

7  00 

1  67 

36  50 

75 

11  44 

10  00 

1  00 

304 

50 

1  40 

68  40 

14  38 

90 

1  35 

269  30 

18  00 

9  88 

83  50 

930 

3  50 

14  00 

3  75 

725  88 

1  75 

234  00 

3  79 

32  00 

80 

50 

1  00 

45  00 

36  00 

300 

10  00 

9  00 

1  20 

31  99 

75 

1  SOt 

Cjoogle 


L ^ 
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Statement  of  expenditures  on  aocount  of  the  contingent  fund,  ^c — Continaed. 


Date. 


18T7. 
Jan.     a 

8 


From  whom  parobaaed. 


Katare  of  pnrohasea,  &c. 


Feb. 


e 

9 
U 
14 
17 
20 
80 
Mar.    7 

9 

15 

16 

17 

23 

24 

24 

27 

27 

28 

31 

31 

Apr.     7 

9 

10 

15 

17 

20 

21 

May    2 

2 

4 

5 

9 

10 

10 

11 

12 

14 

35 

16 

17 

18 

24 

25 

26 

28 

29 

31 

June    1 

2 

2 

4 

4 

5 

5 

6 

6 

7 

7 

13 

16 

20 

21 

23 

26 

30 

30 


Adams  Express  Company 

£.  J.  Hayward 

George  Kyneal,  Jr 1. 

John  Markriter 

L.  H.  Schneider 

Henry  Comptou 

S.Carroll 

H.  Comnton 

National  Kepublioan 

E.J.Hayward •- 

J.  R  Adams 

E.  Morrison 

J.  Distnmell 

Henry  Compton 

Metropolitan  Railroad  Company.. 

J.  G.  weaver , 

E.C.Skidmore 

E.  W.  Woodruff 

W.B.WllUama 

Henry  Compton 

£.  J.Hayward 

J.B.Adams 

E.  Morrison 

Mohan  Brothers 

H.  A.  Jackson 

M.  Badger , 

Metropolitan  Railroad  Company .. 

Henry  Compton 

J.  B.  Adams 

T.C.Connolly 

D.Kolb 

Henry  Compton 

Great  Falls  Ice  Company 

G.CMaynard 

W.F.LntsB , 

H.  Compton 

J.  W.  Freadman 

D.Kolb 

G  eorire  Savage 

J  T.Bristow 

J.  B.  Adams..! 

E.  J.Hayward 

D.Kolb 

F.P.May  &Co 

Adams  Express  Company 

J.  B.  Adams 

L.  H.  Schneider 

Schmed tie  Brothers 

W.B.Wimam8 

Webb  &  Beveridge 

H.  A.  Jackson 

T.E.McGraw 

Dally  Nation , 

J.  G.  Weaver 

Henry  Compton 

W.  W.  Burdette  &  Co 

E.C.Scidmore 

8.  E.Smith 

D.Kolb 

George  Francis 

John  MMkriter 

D.Kolb 

George  C.  Maynard 

J.  L.  Brown 

J.  G.  Weaver 

B.  J.  Hayward 

G.eorge  Breitbarth 

Willett  &  Libby 

L.  H.  Schneider 

E.  Morrison 

D.Kolb 

Adams  Express  Company 

W.H.  Barnard 

J.  G.  Weaver 

H.  O.Towles 

George  Ryneal,  jr 

George  Breitbarth 

Webb  &  Beveridge 

James  Cooper 

Metropolitan  Railroad  Company. 


Expreasage- 

Washing  towels 

Gilt  molding,  lamps,  oil,  &.C  . 

Window-shades,  ice 

Locks,  thermometer,  &c 

Cartage 

do 

do 

Snbscription 

Wasbing  towels 
Stationery — 
Shipping-tags 
Bine  Book  (2  copies) 

Cartage 

Car  tickets 

Repairing  desks,  Slc... 

Book-racks 

^e-holderg 

dhair 

Cartage 

Washmg  towels 

Stationery 

Shipping-tags 

Stationery 

Repairing  office-chairs 

Cartage 

Carticketo 

Cartage 

Stationery 

Notarial  services 

Alcohol 

Cartage 

Ice., 


Amonnt. 


Connecting  electric  bell- wires 

Datlng-stamp  and  repairs 

Cartage 

Cotton  cloth 

Hair-brash.. 

Twine 

Robber  stamp « 

Stationery 

Washing  towels 

Glycerine 

Spring  punches 

Expressage 

Stationery 

Rat-trap 

Clock 

Furniture 

Basin  and  ewer 

Repairing  furniture 

Matches 

Subscription 

Packing-box  and  map-sticks 

Cartage 

Towels 

Book -rack 

Putting  loops  on  towels 

Glue 

Water-coolers,  &c 

Wall-paper 

Indelible  ink : 

Renewing  batteries,  &o 

Repairing  file-cases 

File-boards,  repairing  furniture,  &.c  . 

Washing  towels 

Office  furniture 

Lumber 

Hardware 

Shipping-tags 

Glue 


Supplies  for  electrical  pen . 
Book-case  and  step-ladder . 

Office-furniture 

Lamps 

Offlce-fumiture 

Umbrella-stand 

Paste 

Car  tickets 


Digiti 


zedbyCjOOgle 
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SlatemaU  of  expenditures  on  account  of  the  contingent  fund,  cf-c. — Continoed. 


Drte. 


From  whom  porchaaed. 


Natare  of  parchaaea.  Sec. 


;neao  ;  Great  FaUa  Ice  Company >  Ice 


Adams  Expreaa  Compaoy 

»    EJ.Hayward 

S7    Georce  C.  Maynard 

»  '  W.&MitcheU 

30    Webb  dt  Bereridge 

Jify  13    L.H.  Schneider 

l-if,  6    Tr.H.Dmin i  Fumitare 

UY.  £    Morgan  Envelope  Company Stationery 

Jifr  W    T.E.McGraw I  Candiea  .. 


Eipressaj^e 

WasbinK  towels 

Kenewin^;  batteries  and  repalrinf;  wires  . 

MaUins,  carpets,  See 

nmbrella-stand 

Hardware 


I 


expends 
Balance  on  band  nuexpended. 

Amoont  appropriated 


Amount. 


132  34 

30 

3  65 

4  50 

149  34 

3  00 

M  93 

H  00 

68  60 

I  60 

5,637  04 

363  06 

6,000  00 


Digitized  by  VjOOQIC 


Digitized  by  CjOOQ iC 


45TH  C050SB8S,  I   HOUSE  OP  BEPBBSENTATIVBS.    (  Ex.  Doc. 
2d8e$rio%.       i  \    No.  43. 


NEW  BABBAGKS  AT  FOET  MONROE,  VA. 


LETTER 

FROM 

THE    SECRETARY    OF    WAR, 

RfcCOMMENDIKC; 

Appropriation  far  Hx  new  buildings  at  Fort  Monroe^  Va. 


FcBECARY  5, 1878.— Referred  to  the  Committee  on  Appropriations  and  ordered  to  ]i)e 

printed. 


War  Department, 
Washington  City,  February  4, 1878. 
The  Secretary  of  War  has  tho  honor  to  call  the  attention  of  the  House 
of  Representatives  to  the  papers  and  plans  concerning  the  erection  of 
oeir  barracks  at  Fort  Monroe,  Ya.,  transmitted  on  the  20th  December, 
1S75,  pabllshed  in  Hoase  £x.  Doc.  No.  30,  Forty-fourth  Congress,  first 
MssioD,  and  to  renew  the  recommendation  made  at  that  time  by  his 
predecessor,  that  an  appropriation  of  $100,000  be  made  by  Congress 
^DT  the  six  baildings  required. 
Copies  of  papers  and  plans  of  the  buildings  are  herewith  submitted. 

GEO.  W.  McCRAEY, 

Secretary  of  War. 
The  Speajcer  of  the  House  of  Representatives. 


COPIES  OF  PAPERS  RELATING  TO.  AND  PLANS  AND  ESTIMATES  FOR,  THE 
ERECTION  OF  ^EW  BARKACKS  AT  FORT  MONROE,  VA. 

Headquarters  Artillery  School,  U.  8.  A., 

Fort  Monroe^  Va.^  March  1, 1875. 

6ni:  J  have  the  honor  to  transmit  herewith  the  report  of  the  senior 

kedical  of!ic<*r  of  this  post  {Surgeon  Joseph  R.  Smith,  U.  S.  A.),  dated 

^!27tb  ultimo,  on  tbi^  ci>iiditiau  of  the  barracks,  kitchen,  and  laun- 

1  tettaes'  quarters  occnpied  by  this  command.    I  am  certain  that  I  can- 

l^eQdoido  Snrgeou  Smitli-s  statements  and  views  too  strongly. 

Although  1  have  lepfjited  Manually  for  the  past  six  years  the  faulty 
[*ttnictiou,  limited  rapa<*ity,  and  decayed  condition  of  these  buildings, 
^bave  urgently  asted  fur  tiie  erection  of  new  buildings,  I  neverthe- 
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These  barracks  and  kitchens  were  built  in  1862-'63,  of  unseasoned  lum- 
ber, felled  and  sawed  in  the  vicinity,  by  the  labor  of  the  enlisted  men, 
on  extra  duty,  at  a  cost  for  the  fourteen  buildings,  as  I  am  informed,  of 
less  than  one  thousand  dollars.  Built  hastily  during  the  early  years  of 
the  war,  they  were  intended  to  subserve  only  a  temporary  purpose. 
They  soon  began  to  fall  into  decay,  and  for  the  past  Ave  or  six  years 
have  only  been  kept  from  falling  upon  the  heads  of  the  occupants  by 
assiduous  patching,  supporting,  underpinning,  &c.  They  are  leaky, 
insufferably  hot  in  summer,  and  cold  in  winter,  and  are  now  become 
altogether  too  much  decayed  to  admit  of  repair. 

Three  years  ago  the  Board  of  Engineers  for  Fortifications,  made  aware 
of  the  condition  of  these  buildings  by  my  frequent  reports,  digested 
and  reported  plans  and  specifications  for  new  and  permanent  fire-proof 
structures.  These  plans,  as  I  have  been  informed,  received  the  approval 
of  the  Chief  of  Engineers  and  the  Secretary  of  War,  and  would  seem 
only  to  await  the  asking  of  the  necessary  appropriation  by  Congress. 

Last  year  Major  Sawtelle,  quartermaster  United  States  Army,  made 
a  critical  examination  of  the  old  buildings,  and  prepared  plans  for 
others  to  replace  them.  These  last  are  not  understood  to  be  of  the  per- 
manent character  that  the  location  demands. 

Still,  if  the  engineer  plan  is  not  to  be  put  in  execution  at  once,  the 
plan  of  the  Quartermaster's  Department  should  be. 

The  comfort,  decency,  and  health  of  the  garrison  imperatively  demand 
new  buildings  as  soon  as  it  is  practicable  to  erect  them. 

I  beg  most  earnestly  to  invite  the  attention  of  the  proper  authorities 
to  this  subject. 

Very  respectfully,  vour  obedient  servant, 

WILLIAM  F.  BARRY, 
Colmiel  Second  Art  tilery  j  Bvt,  Major- General  j  Commanding* 

The  Assistant  Adjutant-Genebal, 

Headquarters  Military  Division  of  the 

Atlantic^  New  York  City. 


FORP  Monroe,  Va  ,  Ftbruary  27,  1875. 

Sir  :  I  have  ibe  boDor  to  report  that  I  bave  made  tbe  examinations  required  bj  General 
Order  125,  A.  G.  O.,  1874. 

Tbe  general  sanitary  condition  of  tbe  post  is  good,  and  requires  no  comment  or  recom- 
mendation. 

I  deem  it  my  dntj,  bowevor,  to  ask  tbe  special  attention  of  tbe  commanding  officer  to 
tbose  bnildin^s  occupied  by  tbe  companies  as  quarters.  Tbese  are  seven  in  number,  wooden 
structures,  with  buildings  of  tbe  same  general  character  in  the  rear,  serving  as  kitchen, 
mess,  and  wash  rooms. 

These  buildings  are  too  small  to  answer  tbe  purposes  for  which  used,  and  were  so  reported 
by  my  predecessor.  Surgeon  Cooper,  in  1870.  Were  this  tbe  only  fault  of  tbese  builaings, 
I  might  not  deem  it  so  imperative  upon  me  to  attempt  to  disturb  the  status  which  has  ex- 
isted for  several  years.  But  while,  since  1870,  this  one  fault  has  remained  unchanged,  in 
other  respects  the  condition  of  these  buildings  has  greatly  deteriorated. 

Constructed  of  wood,  on  tbe  outer  side  of  the  frame-work  are  nailed  wide  upright  boards, 
the  seams  battened  with  narrow  strips.  Inside  tbe  frame  are  nailed  narrow  boards,  tongued 
and  grooved,  The  roofs  are  shingled  and  ceiled,  like  the  inner  wall,  with  narrow  tongued 
and  grooved  boards,  following  generally  the  sfope  and  contour  of  the  roof.  In  the  ceiling 
of  each  barrack  are  two  louvered  ventilating  openings.  The  floor  is  also  tongued  and  grooved, 
and  outside  the  buildings,  from  tbe  floor  to  the  ground,  horizontal  boards  are  nailed. 

The  Tooh  of  all  these  quarters  leak  even  when  new-shingled  within  a  year.  The  green 
material  entering  into  the  construction  of  tbe  walls,  floors,  and  ceiliugs,  has  now  rotted 
and  shrunk,  so  that  many  cracks  exist,  and  the  buildings  are  so  open  as  to  have  made  it  im- 
possible to  keep  them  comfortably  warm  daring  the  present  winter. 

In  consequence  of  this  shrinkage,  decay,  and  loss  of  strength,  their  outlines  are  deflected 
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fnm  ftraigbt  lines ;  they  are  snnken ;  they  toiler  with  every  moderate  wind,  and  they  are 
ia  dugcr  of  failing,  in  case  of  a  violent  jirast,  and  imperiling  the  safety  of  their  occupants. 

I  therefore  regara  them  as  entirely  onfit  to  be  occupied  by  the  troops,  and  I  earnestly  rec- 
OBoeod  that  they  may  be  removed  and  replaced. 

I  have  not  deemed  it  necessary  to  send,  in  company  with  this  report,  plan  and  specifica- 
tkni  for  suitable  barracks,  as  I  am  informed  that  heretofore  they  have  been  made  and  for- 
irarded. 

Under  these  circumstances,  I  request  the  endorsement,  by  the  commanding  officer,  of  my 
itateaeats  and  recommendations,  and  ask  tliat  be  will  submit  this  report  to  the  proper  au- 
tbontj,  with  snch  remarks  as  he  may  deem  germane  to  the  subject. 
Very  respectfully,  your  obedient  servant, 

JOS.  R.  SMITH, 

Surgeon,  U,  S,J. 
lieat.  C.  O.  Howard, 

Pom  A^^utamt,  Fortrea  Monroe, 


[First  indorsement.] 

Hbai>quart£Rs  Division  op  the  Atlantic, 

New  York,  March  3, 1875. 

Respectfully  leferred  t  j  the  medical  director  of  tbe  division  for  report  and  recomroenda- 
tioog. 
Bj  command  of  Major-General  Hancock  : 

JAMES  B.FRY, 
Aisittant  Adjutant  General, 


[Second  IndoraemenU] 

Medical  Division  Ofpicf,  Division  of  the  Atlantic, 

New  York,  March  \\,  1875. 
Sespectfully  returned  to  headquarters  Division  of  the  Atlantic,  concurring  in  the  rerom- 
■e&dation  and  views  of  the  post  surgeon  and  commanding  officer  for  the  erection  of  suita- 
^  tmildiogs  at  this  post,  the  necessity  for  which  is  very  urgent. 

JNO.  M.  CUYLER. 
Butgcoji  L\  S.  A.,  Medical  Director  Division  of  the  Atlantic. 


(Tldrd  TDdonement.] 

Hradquarters  Division  of  the  Atlantic, 

New  York  CUy,  March  12,  1875. 
&*prtrrfblly  refenedl  to  the  chief  quartermflster  of  the  division  for  report  and  recommen- 

Bj  ooomiAnd  of  ATaJor-General  Hancock  : 

JAMES  B   FRY, 
Asiiatant  ^djutant'General, 


IFouTib  Indorsement.] 

HsADQtJAiiTicFt^  Military  Division  of  the  Atlantic, 
Ojite.  Cid^'f  Quartermaster^  New  York^  March  13,  1875. 
Biipfccliiljy  returned  io  tht»  oMistajit  adjutant-general  Military  Division  of  the  At- 

I hiltjr  cooctir  in  the  within  romarhs  of  Colonel  Barry,  and  earnestly  recommend  that 
^  ^dtQtt  b«  («k«fL  toward  h&viii|;  ^iiiuble  quarters  provided. 

IWbbUct  hfte  Ix^ua  cnnsiJprcd  by  the  Cjuartermaster-General,  with  whom  I  have  con- 
W^l^  llMi«Kbj<^t.    The  plan  pro;>o5ed  by  him  I  regard  as  a  very  good  one,  and  cannot 
[^gWlty  «rg«  itA  adoption  aud  tb«  erection  of  the  building  at  as  early  a  day  as  possible. 
I    «-py     Bv  iS    RUFUS  INgIlls; 

Col,  mnd  A.  (I*  M-  QfiU.,  Bvt.  Maj^Genl.  U,  S.  A„  Chief  quartermaster. 
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[Fifth  ladcrwman'.] 

Headquarters  Division  op  the  Atlantic, 

New  York  CHif,  March  15, 1875. 
Respectfally  forwarJed  to  tbe  assiatttnt  adjatant-^neral,  headqnarters  of  the  Army,  in- 
viting attention  to  the  foregoing  indorsement  hereon,  by  the  chief  quartermaster  of  the  di- 
vision. 

WINPD  8.  HANCOCK, 

MajoT-General,  Commanding, 


[Sixth  IndortementJ 

Headquarters  of  the  Armv, 

Saint  Louis,  March  20,  1875. 
Respectfully  forwarded  to  the  Adjutant-General. 
By  command  of  General  Sherman: 

WM.  D.  WHIPPLE, 
Assistant  Adjutant-Geneial, 


[Seventh  indonement.] 

War  Department,  Adjutant-General's  Office, 

Washington,  March  24,  1875. 


Respectfully  referred  to  the  Quartermaster-Qeneral. 


E.  D.  TOWNSEND, 

Adjutant'  General, 


[Eighth  indonement.] 

Respectfully  returned  to  tbe  Adjutant-Qeneral  United  States  Army. 

The  barracks  plan,  of  which  a  copy  is  with  these  papers,  is  certain  to  make  an  unwhole- 
some building,  and  the  estimated  cost  is  9176,000. 

The  Quartermaster's  Department  cannot  legally  undertake  such  an  expense,  and  if  the  En- 
gineer Department  has  plans  for  permanent  barracks,  as  part  of  the  fortress,  it  will  not  be 
advisable  for  this  department  to  lay  other  plans  before  Congress.  I  cannot  advise  the  ex- 
penditure of  twenty-three  to  twenty-eight  tnousand  dollars  in  building  quarters  for  laun- 
dresses at  Fort  Monroe.  Erection  of  so  costly  a  building,  and  a  permanent  one,  is  prohib- 
ited by  law.    (Section  1 1 36,  Revised  Statutes. ) 

The  Secretary  has  authorized  construction  of  one  block  of  buildings  in  pis6  to  accommo- 
date four  officers ;  tbe  plans  have  been  modified  accordingly. 

I  inclose  plans  (herewith,  marked  B,)  for  accommodations  for  the  same  number  of  com- 
Banies  on  the  published  plan  which  occupies  about  the  same  space  on  the  parade  as  the  plan 
Irom  headquarters  Division  of  tbe  Atlantic  (herewith  marked  C). 

This  would  be  less  costly  and  much  more  healthy  and  comfortable ;  but  still  its  cost  is 
beyond  the  means  at  present  available, 

So  much  is  wanted  at  Fort  Monroe  that  I  doubt  whether  full  relief  can  be  given  until,  on 
a  well -devised  plan.  Congress  can  be  prevailed  upon  to  make  a  special  appropriation,  and  if 
the  Engineer  Department  is  considering  the  subject  of  providing  permanent  quarters  for 
its  garrison,  this  department  should  not  interfere,  or  both  will  fail. 

The  whole  amount  of  tbe  estimate  for  quarters  and  barracks  in  Division  of  the  Atlantic, 
according  to  the  plans  prepared  at  division  headquarters  under  instructions  to  that  effect 
from  the  Secretary  of  War  of  August  8,  1874,  is  $1,496,562. 

The  plans  are  in  many  cases  such  as  I  could  not  advise  the  Secretary  to  lay  before  Congress, 
and  the  total  is  so  great  that  there  was  no  prospect  of  suc^sess  at  the  late  session. 

I  attempted  to  simplify  and  economize  in  the  cost  of  the  officers'  quarters,  but  as  the  Secre- 
tary decided  that  these  less  costly  plans  were  still  too  costly,  I  have  prepared,  and  this  day 
submitted  (in  tbe  Fort  Whipple  case),  plans  for  quarters  for  officers  of  a  company,  in  exact 
accordance  with  his  views  as^ recently  communicated. 

The  drawings  fur  the  buildings  already  authorized  at  Fort  Monroe  will  be  ready  in  a 
few  days. 

M.  C.  MEIGS, 
Quartertnuster-Gentral,  Brevet  Mojor' General,  U,  S,  A. 
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[Ninth  iadorMme&t] 

War  Department,  Adji-tant-General's  Officf, 
H'Mshington,  April  12,  18:5. 


He  {KctfoU/  Bobmitted  to  the  Secretary  of  War. 


E.  D.  TOWNSEND, 

Aiijutant-GeneraL 


MEMORANDUM. 


War  Department,  Inspector-General's  Office, 

Washington,  AprU  30,  1875. 
AflFort  Monroe  is  one  of  the  most  important  points  in  our  ^system  of  sea-coast  defenses, 
vluck  will  donbtless  continne  to  be  occupied  for  many  years,  besides  possessing  interest  as 
tk  loeatioo  of  the  artillery  school,  it  will  probably,  in  the  future,  as  It  has  been  in  the  past, 
^nently  be  Tiaited  by  foreispi  dif^nitaries.  In  view  of  which  it  seems  no  more  than  reason- 
able that  its  garriaon  should  be  quartered  in  permanent,  sightly  barracks,  built  upon  correct 
ssdtsry  principles. 

I  woaid  therefore  rery  respectfully  recommend  that  the  Engineer  Department  be  directed 
to  prepare  and  submit  to  the  Secretary  of  War  suitable  plans  for  such  buildings,  to  be  pre- 
MBtad  10  the  next  Congress  for  a  special  appropriation. 

R.  B.  MARCY, 
Inspector-GeneriU. 

War  Department,  April  24,  1875- 
Eeipectfully  returned  to  the  Adjutant- General 

The  riews  of  General  Marcy  are  concurred  in,  and  recommendation  will  be  made  to  Con- 
gTBiB  tt  its  next  session  for  building  the  necessary  buildings,  an  estimate  of  which  should 
be  sent  before  August  3l8t  next,  so  that  it  may  be  included  in  the  annual  estimates. 
By  order  of  the  Secretary  of  War : 

H.  T.  CROSBY, 

Chi^f  Clerk. 


[Tenth  Indoraement.] 

War  Department,  Adjctant-General'sOffice, 

Washington,  April  29,  1875. 
Sespectfully  referred  to  the  Chief  of  Engineers,  to  cause  the  necessary  plans  and  estimates 
^beprepaTi>a  and  submitted  in  accordance  with  the  instructions  of  the  Secretary  of  War, 
i^tvsed  on  the  accompanying  memorandum  from  the  Inspector-General. 

E.  D.  TOWNSEND, 

Adjutunt-Gentral, 


[EleTenth  indorseraenf.] 

Office  of  the  Chief  of  Engineers, 

Washington,  May  4,  1875. 
Sflspeetfnlly  referred  to  the  Board  of  Engineers  for  Fortifications  for  report. 
If  the  plans  and  estimates  of  the  board  of  April  3,  187)t,  do  not,  in  its  judgment,  need  re- 
Tinon,  the  board  can  submit  them  in  answer  to  this  communication. 
By  coffimftiid  of  Brigadier-General  Humphreys : 

TH08.  LINCOLN  CASEY, 
Lieutenant-  Colonel  of  Enginurs, 


[Twelfth  Indoraement.] 

Office  Board  op  Engineers  for  Fortificatons, 

New  York,  July  23,  187'. 
&MpectftUlT  returned  to  the  Chief  of  Engineers  with  report  of  this  date. 

J.  G.  BARNARD, 
Colonel  of  Enginurs,  and  Brevet  Major-General, 

President  Board  of  Engineers  J  or  Fortifications. 

/Cjoogle 
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Office  Eoard  of  Engineers  for  Fortifications, 

Army  BuUding,  Neui  York,  July  23,  1875. 

General:  In  pursuance  of  your  instractions  of  the  4th  of  May,  indorsed  upon  the  com 
miiDication  of  Col.  William  F.  Barry,  of  the  1st  of  March  last,  to  the  adjutant-general  Mili- 
tary Division  of  the  Atlantic,  the  Board  of  £n|;^ineers  for  Fortifications,  having  carefallj  con- 
sidered the  subject  of  barracks  for  Fort  Monroe,  Ya.,  have  the  honor  to  submit  the  fol- 
lowing report  thereon. 

Much  study  was  devoted  to  the  desig^  for  barracks  at  that  place,  which  was  submitted 
to  you  with  report  of  April  2, 1672,  and  in  its  arrangement  the  board  had  the  benefit  of  the 
advice  and  suggestions  of  Col.  W.  F.  Barry^  commanding  at  Fort  Monroe,  who  approved  of 
the  design,  as  embodying  all  the  requisites  for  the  health  and  comfort  of  the  soldier.  The 
plan  has  again  been  examined,  and  the  board  recommends  no  change  therein  except  in  the 
spacing  of  the  floor-girders,  which  should  be  spaced  four  feet  four  and  a  half  inches  apart, 
instead  of  eight  feet  nine  inches,  as  shown  in  the  drawing. 

The  design  is  open  to  the  objection  of  being  costly,  the  estimate  being  (250,000,  but  it  is 
not  possible  to  make  a  single  building,  with  any  pretension  to  architectural  effect,  or  fire- 
proof, and  affording  the  same  amount  of  accommodations,  which  shall  cost  much  less  than 
this  sum*.  It  should  be  observed,  moreover,  that  the  dormitories  will  furnish  accommoda- 
tions for  a  full  company  of  100  enlisted  men,  who  will  have  both  the  cubical  and  floor  space 
deemed  absolutely  essential  for  health  by  the  Medical  Department.  Of  course,  with  the 
present  reduced  numbers  In  a  company,  the  men  will  have  about  double  that  amount  of 
space. 

The  design  provides  for  a  thoroughly  permanent  structure,  fire-proof  throughout,  except 
in  its  Mansard  roof;  but  if  the  floors  are  made  of  wood,  iustead  of  iron,  brick,  and  concrete, 
the  cost  of  the  structure  will  be  reduced  to  pbout  $210,000. 

A  modification  of  the  above  design  has  been  made,  consisting  In  the  substitution  of  a  par- 
apet wall  and  flat  roof  for  the  Mansard  roof  of  tliat  project  In  all  other  respects  the  two 
designs  are  identical.  The  estimate  is  only  about  1 12,000  less  than  for  the  former,  while  it 
loses  the  accommodations  (dormitories  for  three  companies),  which  the  Mansard  story  affords. 
As  the  plans  for  the  projects  are  the  same,  an  elevation,  only,  of  the  modified  one  Is  pre- 
sented. It  has  the  advantage  over  the  former  in  not  rising  so  high  above  the  parapets  of  the 
fort ;  while,  on  the  other  baud,  it  does  not  present  the  architectural  effect  which  the  Man- 
sard roof  affords. 

It  is  proper  to  say  that  in  getting  up  the  design  of  April  2,  1872,  the  board  was  influenced 
by  the  feeling  which  seemed  to  prevail  that  the  structure  should  be  imposing  in  its  architect- 
ural character,  a  feeling  similar  to  that  recently  expressed  by  Inspector-General  Marcy  in 
his  memorandum  aeconipanylng  the  papers  referred  to  us  and  approved  by  the  Hon.  Secre- 
tary of  War. 

Still,  the  prescription  therein,  *'  permanent  sightly  barracks^  built  upon  correct  sanitary 
principles,"  allows  a  wide  rajige  of  interpretation.  If  an  imposing  building  regardless  of 
cost  be  meant,  and  if  by  *'  permanent,"  nre-proof  be  meant,  this  board  can  offer  nothing 
which  so  fully  meets  these  conditions  as  the  plan  submitted  in  1872,  though  even  that  plan 
derives  most  of  Its  architectural  effect  from  the  addition  of  its  Mansard  roof,  not  fire-proof 
(which,  however,  may  be  burnt  off  without  endangering  the  rest  of  the  structure). 

The  modification  which  we  now  submit,  as  an  alternative  to  the  original  (the  character- 
istics of  which  have  already  been  given),  dispenses  with  this  Mansard,  and  Is  fire- proof 
throughout ;  but,  as  will  have  been  observed,  the  cost  is  but  slightly  reduced,  while  the 
sightliness  is  greatly  impaired. 

Since  the  board  submitted  its  first  plan  in  1872,  a  type  or  model  for  barracks  for  troops 
has  been  officially  adopted  ;  and  though  not  especially  designed  to  be  sightly  in  an  archi- 
tectural sense,  nor  permanent,  if  by  that  term  nre-proof  be  meant,  or  even  to  possess  that 
degree  of  permanence  which  the  word  Implies  when  used  in  connection  with  our  *'  permanent 
fortifications,  *'  still  it  is  especially  designed  with  a  view  to  **  correct  sanitary  principles,'* 
as  they  are  now  taught  us,  and  the  Board  rather  inclines  to  the  notion  that  such  structures 
will  be  far  more  comfortable  for  the  men,  while  they  may  be  made  sufficiently  permanent 
and  sightly. 

A  buildlne  such  as  the  original  plan  of  the  board  provides  for,  while  it  would  be  very 
proper,  if,  like  many  great  barracks  Inpilurope,  it  were  located  in  or  near  a  gre^t  city,  may 
appear  to  be  in  high  contrast  to  what  must  be  its  surroundings  at  Fort  Monroe ;  moreover, 
it  towers  47  feet  above  the  crest  of  the  parapets  of  that  great  work. 

The  modified  design,  now  sent,  takes  off  much  of  the  height ;  still,  it  is  very  costly,  puts 
half  of  the  men  in  a  third  story,  and  does  not  afford  dormitories  so  comfortable  as  those  of 
the  model  plan.  ' 

Non  fire-proof  quarters  are  inadmissible  in  works  so  constructed,  as  are  nearly  all  our 
sea-coast  fprts.    But  Fort  Monroe  has  such  immense  interior  area  that  this  rule  does  not  ap- 

Ely ;  if  it  did,  all  the  existing  officers*  quarters,  offices,  and  other  interior  buildings  would 
ave  to  be  rebuilt  at  an  immense  cost. 

In  the  light,  therefore,  of  a  question  addressed  to  this  board,  as  acting  In  its  special  sphere, 
to  provide  permanent  quarters  for  Fort  Monroe,  the  condition  of  mere  permanence  does  not 
seem  to  compel  us  to  incur  the  immense  cost  of  making  them  fire-proof;  the  more  espe- 
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mBj  u,  for  our  parpose,  several  distinct  building  are  quite  as  admissible  as  asing;le  grand 
M0,  for  which  diwumsiaus  alone  enhance  the  necessity  for  fire-proofing. 

We  therefore  submit  the  plans  herewith,  with  the  remark  that  we  are  under  the  impres- 
■M  that,  if  something  on  a  less  expensive  scale,  and  not  fire-proof,  be  considered  adraisnible, 
bdlfings  according  to  the  design  presented  by  the  Board  on  the  Revision  of  the  Army  Regn- 
ktioiis,  and  which  will  afford  excellent  accommodation  when  the  companies  do  not  exceed 
istj  men,  may  be  put  up  at  an  estimated  cost  of  about  $16,000  each,  or  say  not  exceeding 
1100,000  for  six  buildings. 

This  design  provides  a  separate  two-story  building  for  each  company,  and  is  supposed  in 
tbeeitimate  afa^Dve  sriven  to  have  exterior  and  partition  walls  of  brick,  with  wooaen  floors 
uA  roof,  the  latter  being  covered  with  slates. 

Tke  papers  and  drawings  referred  to  the  board  in  connection  with  this  subject  are  herewith 
fetoiDed.    The  board's  plan  of  1872  was  forwarded  to  the  Engineer  Department  with  re- 
pirti  of  hoard  of  AprU  2, 1872. 
Respectfully  submitted. 

J.  G.  BARNARD, 
Colonel  of  Engineers  and  Brevet  Major- General. 
H.  G.  WRIGHT, 
Lieutenant' Colonel  of  Engineers ^  Brevet  Major-General, 

I  concur  with  the  board  generally,  but  cannot  recommend  the  plan  of  barracks  with  a 
XtafAid  roof.  Omitting  this  roof,  which  rises  47  feet  above  thi)  parapet  of  the  fort,  the 
boikfing  will  have  three  stories,  quite  height  enough,  and  will  give  ample  accommodation 
ibrfire  companies  and  the  band. 

Z.  B.  TOWER, 
Colonel  of  Engineers,  Btevet  Major- General, 
Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U.  S,  A„  Ifashin^ton,  D.  C. 


Oppice  Board  of  EKotNRERfl  for  Fortifications, 
Army  Building,  corker  Houston  and  Grf^ne  Streets, 

JVew  York  City^  April  3,  1872. 
Oeiteral  :  I  have  the  honor  to  transmit  herewith  report  of  the  board  upon  soldiers'  bar- 
nek  at  Fort  Monroe,  Va.,  with  accompanying  drawing. 
The  papers  referred  to  the  board  in  connection  with  this  subject  are  herewith  returned. 
Very  respectfully,  your  most  obedient, 

J.  G.  BARNARD, 
Col,  of  Engineers  and  Bvt,  Maj,  Oenl.,  President  Board  Enginursfor  Fortifications, 

Brig.  Genl.  A.  A.  Humphreys, 

Chief  of  Engineers  U,  S,  A,,   Washington   D,  C, 


Office  Board  of  Engineers  for  Fortifications, 

Armjf  BuHding,  New  York,  AprU  2,  1872. 
Gbhekal  :  The  Board  of  Engineers  for  Fortifications  have  the  honor  to  submit  herewith  a 
proiect  for  soldiers*  barracks  proposed  to  be  erected  on  the  parade  in  rear  of  the  curtain  of 
hii  6  of  Fort  Monroe,  Va.  The  artillerv  school  for  practice,  now  at  this  fort,  reouires  an 
MODmodation  for  five  companies,  each  of  60  enlisted  men,  and  a  band  of  say,  20,  for  which 
vt  have  amply  provided  in  the  three  lower  stories  of  the  desij^ned  building.  The  fourth  or 
llansard  story  supplies  half  as  much  more  dormitoiy  room  tor  an  increased  war  garrison. 
Tke  Hiazimnm  total  of  bunks  for  which  there  is  sufficient  room  is  834,  or  for  the  enlisted 
Ma  of  an  entire  artillery  regiment  and  one  additional  battery  as  now  established  by  law. 

Tbii  barrack  of  four  stories  including  attic,  is  471  feet  long  and  44  feet  broad,  except  the 
!•««»,  which  project  beyond  the  front  and  rear,  thereby  giviog  additional  conveniences  and 
yndndDg  good  architectural  effects.  In  rear  or  on  the  shady  side  of  the  building  are  broad 
^■iadas  to  each  of  the  three  lower  floors,  from  which  all  the  entrances  are  made  to  the  dor- 
■itiries,  mess-rooms,  company  offices,  dbc,  and  for  communication  to  these  are  four  iron 
tikvays  in  the  rear  ends  of  the  towers. 

JAe  masonry  of  the  structure  is  designed  to  be  of  b^ton  agglom^r^,  or  the  walls  (made 

v),  floor,  arches,  and  stacks  mav  be  of  brick,  which,  though  increasing  the  cost,  we 

d  prefer  in  view  of  our  limited  knowledge  of  the  power  of  b6ton  agglom^r^  to  with- 

I  our  changeable  climate. 

^Inmroof  was  first  contemplated,  to  make  the  barrack  entirely  fire-proof,  but  afler  con- 

I  with  experienced  bniloers,  such  roofs  were  found  to  be  expensive,  always  leaking 
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and  requiring  constant  and  tronblesome  repairs.  For  theee  reasons  we  have  adopted  rafters 
and  sheath  inff,  with  slate  for  the  steep,  and  tin  for  the  ffentle  roof  slopes.  There  beinc  no  com- 
bnstible  boildings  near  and  this  being  designed  to  m  warmed  by  famaces,  the  danger  of 
fire  is  trifling,  particolarlj  as  the  three  lower  or  habitually  occupieid  stories  are  const  racted 
of  iron  and  masonry,  except  the  doors,  windows,  and  floors  (laid  directly  upon  the  concrete), 
which  are  wood. 

In  the  first  story  are  six  mess-halls,  six  kitchens,  six  bath-rooms,  six  company  offices  with 
adjoining  apartment  for  orderly  sergeants,  two  spare  rooms  in  end  towers,  a  sally-port  through 
the  central  towers,  two  rooms  for  furnaces  and  heating  apparatus,  two  commissary  stores, 
and  the  private  stairway  for  officers  and  their  families  visiting  the  lecture  and  concert  room 
occupying  the  whole  attic  story  of  the  central  tower. 

As  the  furnace  and  commissary  rooms  adjoin  the  sally-port,  they  are  accessible  to  carts 
conveying  coal  and  provisions. 

The  second,  third,  and  attic  stories  are  each  provided  with  six  dormitories  with  adjoining 
lavatories,  each  having  16  wash-basins ;  twelve  sergeants*  rooms ;  two  spare  rooms  in  end 
towers,  and  six  of  various  dimensions  in  the  middle  tower,  designed  for  clothing  rooms, 
armories,  shoemaker  and  tailor  shops,  and  for  such  other  purposes  as  are  always  needed. 
Each  dormitory,  intended  for  half  a  company,  has  provision  for  a  maximum  of  44  single 
bunks,  or  a  minimum  of  24  if  the  two  middle  rows  be  left  out,  thus  providing  670  to  1,*225 
cubic  feet  of  air-space  per  man. 

The  sleeping  accommodation,  then,  for  each  of  the  companies  at  the  school  will  be— 

Dormitories,  second  and  third  floors 88  maximum  or  48  minimum. 

Sergeants*  rooms,  second  and  third  floors 4  maximum  or  4  minimum. 

Oroerly  sergeant  on  first  story 1  maximum  or  1  minimum. 

Married  men  lodged  out 4  maximum  or  4  minimum. 

97  57 

This  shows  liberal  accommodation  for  a  company  la  p^ace  (nominally  60,  but  rarely  57), 
and  sufficient  for  a  company  in  nar  (nominally  100,  but  rarely  97).  Therefore  for  the  artil- 
lery school,  of  five  companies  and  a  band,  there  is  ample  provision  in  the  three  lower  stories, 
leaving  the  attic  unoccupied  except  for  a  war  garrison 

Iron  tanlcs,  three  feet  deep,  are  placed  over  all  the  sergeants'  rooms  of  the  third  story  to 
receive  the  rain-water  from  the  room  surfaces,  and  pipes  convey  it  thence  to  the  wash- 
basins below.  As  it  is  not  probable  the  rain-supply  will  exceed  that  required  for  drinkiufr» 
cooking,  and  the  lavatories,  the  water  required  for  baths  and  the  heatiug  apparatus  mast 
be  furnished  by  wells. 

The  mode  of  warming  the  barrack,  whether  by  steam-coils  in  each  apartment*  or  by  hot 
air  from  a  coil-room  adjoining  the  furnace,  will  require  a  special  study  should  an  appropria- 
tion be  made  for  erecting  the  building. 

As  will  be  seen  from  the  accompanying  drawing,  furnace,  kitchen,  and  ventilating  fines 
to  the  top  of  the  barracks  are  provided. 

No  water-closets  are  within  the  building,  as  we  deem  it  far  better,  to  avoid  all  disag^- 
able  odors  from  their  careless  use,  to  place  them  outside  in  some  secluded  place,  where  they 
may  be  constructed  at  small  cost. 

This  structure,  simple  but  effective  in  its  architecture,  provides  both  comfort  and  conven- 
ience for  enlisted  men,  and  at  a  reasonable  cost;  all  that  is  wanted  in  peace  for  the  artillery 
school  for  practice,  and  in  war  for  a  much  increased  garrison. 

Herewith  is  an  estimate  of  the  cost  of  construction,  based  upon  prices  furnished  by  Gen- 
eral Brewerton,  while  the  constructing  officer  at  Fort  Monroe. 

This  estimate,  which  is  liberal,  gives  total  cost,  9*200,000. 

If  the  walls,  floor,  arches,  and  stacks  be  built  of  brick,  the  additional  cost  will  be  |50,000, 
which  is  based  upon  the  outer  walls  being  two  bricks,  with  a  holiow  space,  in  thickness. 

In  concluding  our  report  we  would  remark  that  while,  as  a  general  principle,  we  do  not 
approve  of  constructing  such  buildings  within  permanent  works,  we  make  this  an  excep- 
tion in  consideration  or  the  magnitude  of  Fort  Monroe,  and  the  want  of  suitable  space  out- 
side where  it  will  not  mask  its  fires,  and  as  being  more  convenient  for  the  artillery  school 
for  practice. 

Respectfully  submitted. 

J.  G.  BARNARD, 
Colonel  of  Engineen  and  Brevet  Major- OenerMl, 

GEO.  W.  CULLUM, 
Colonel  nf  Engineers  and  Brevet  Major- Oeneral, 

I  would  prefer  the  building  limited  to  the  three  fire-proof  stories. 

Z.  B.  TOWER, 
Lieatenant' Colonel  of  Engineers  and  Brevet  Major-Gemeral,  O,  8.  A, 

H.  G.  WRIGHT, 
Lieutenant-Colonel  qf  Enginetrs  and  Brevet  Mejor-Oenerai, 
Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U,  8.  A.,  Washi$igton,  D,  C.  .  , 
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lTblrt««Lt^  iBdorwnMit.] 

Opfice  op  the  Chief  of  Engineers, 

Wa$kington,  August  2],  1875. 
Saipeet/iiUy  returned  to  the  AdiataDt-General,  with  repert  of  the  Board  of  Engineers  for 
Farti&iitionii,  inclosinff  pr^ect  of  pmaaoent  barrackfl  designed  by  il  in  187*2,  witn  estimete 
of  eoft  (herewith,  niarkM  F),  and  which  is  again  famiBhed  bj  the  board  as  a  desippi  for  the 
furtert  needed  at  that  post,  which  designs  and  report  meet  with  mj  approval.  (Pmns  here- 
ffitk,  Barked  D  and  £.) 

A.  A.  HUMPHREYS, 
Brigadier-  Oeneral  and  Ckirf  of  Engineert, 


[Foartoenth  IndMieiDent.l 

War  Department,  Adjutant-General*s  Office, 

IFaMhington,  Augutt  23, 1875. 
Sejpectfallj  n  tamed  to  the  Secretary  of  War,  with  report  and  plans  from  the  Engineer's 
I^partment. 

E.  D.  TOWNSEND, 

Adjutant' Genera!, 


[FlikMath  tDdorwrntatJ 

War  Department,  Sepumber  16, 1875. 
Be^tedfally  referred  to  General  Marcy,  Inspector  General,  for  his  consideration.    It  is 
fOKwnd  that  an  appropriation  will  be  required  to  be  asked  from  Congress  at  its  next  ses- 
n»  for  the  purpose  indicated. 
Bj  order  of  the  Secretary'  of  War : 

H.  T.  CROSBY, 

Chief  Clerk. 


f8izte«Dth  indcrtemeiit.] 

War  Department,  In8pector-General*s  Office, 

September  16,  1875. 
Betpf^ctfully  retamed  to  the  Secretary  of  War,  concurring  in  the  snggestioos  of  the  board 
^  tofineefs  contained  in  the  latter  part  of  their  report  of  Jaly  23, 1875,  namely,  that  build- 
iap  according  to  the  design  presented  by  the  Board  on  the  ReTision  of  the  Army  Regulations 
til  tSwd  excellent  accommodations  for  companies  not  exceeding  sixty  (60)  men  each,  and 
viQ  be  much  less  costly,  and,  in  my  judgment,  far  more  conyenient  and  suitable  for  troops 
^  the  large  fonr-stoiy  buildings  before  recommended  by  the  board  of  engineers,  which 
vfoM  tower  47  feet  above  the  crest  of  the  parapets  of  the  work. 

Hence  I  rery  reepeetfnlly  recommend  that  an  appropriation  of  (100,000  be  asked  for  from 
C«rr«ss  for  the  six  buildings  required,  which  it  is  believed  will  be  amply  sufficient  to  carry 
«t  u»  object. 

R.  B.  MARCY, 
Inspector-  General. 


Fort  Monroe,  Va,  March  30,  1875. 
^ :  I  have  the  honor  to  report  that  I  have  inspected  the  various  buildings  at  this  post 
ttoipied  as  quarters.    The  pnvy  for  the  use  of  the  laundresses  and  their  children  is  in 
|BNM  ef  ooDstraoiion. 
TW  soMUers'  barracks  are  as  reported  last  month.    Two  of  the  buildings  occupied  as 
9vt«s  by  officers  (Captains  Loder  and  Piper)  need  to  be  reconstructed, 
h  fiKt  the  qoartexs  occupied  by  officers  at  this  post  are  very  inferior,  and  I  recommend 
^ipivters  oe  erected  in  quality  and  quantity  suitable  for  at  least  such  number  of  of^cers 
••»  pemaneBt  at  this  post. 

tWmlth  of  the  command  is  good  and  the  police  of  the  post  excellent. 
VifT  reapectftilly,  your  obMknt  servant, 

JOS.  R.  SMITH, 
Snrgean  United  States  Army. 
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IFlnt  inloriexneat.] 

Headquarters  Fort  Monroe,  Va., 

Mmrch  31,  1875. 
Respectfnllj  forwarded  to  headqaarters  Millitary  Division  of  the  Atlantic. 
The  two  buildings  herein  referred  to  as  occupied  by  Captains  Loder,  Fourth  Artillery,  and 
Piper,  Fifth  Artillery,  are  very  old,  much  decayed,  unhealthy,  and  unsafe.    They  should  be 
torn  down  and  replaced  by  new  buildings  of  modern  architecture  and  arrangements. 

Four-fifths  of  tne  junior  commissioned  officers  at  this  post  live  in  casements  which  were 
built  fifty  years  ago,  and  which  are  now  leaky  and  generally  unsuited  for  occupation.  At 
least  ten  sets  of  new  officers*  quarters  are  essential  at  this  post. 

WILLIAM  F.  BARRY, 
Colonel  Third  Artillery ^  Commanding, 

liBsonA  iadors3meiit.l 

Headquarters  Division  op  the  Atlantic, 

New  York  CUy,  iljinl  2, 1875. 

Respectfully  forwarded  to  the  assistant  adjutant-general,  headquarters  of  the  Army,  in 
connection  with  Surgeon  Smith's  report  for  the  month  of  February,  forwarded  by  me  on  the 
15th  ultimo.    On  that  report  the  chief  quartermaster  of  the  division  indorsed  as  follows  : 

''Respectfully  returned  to  the  assistant  adjutant-general  Military  Division  of  the  At- 
lantic I  fully  concur  in  the  within  remarks  of  Colonel  Barry,  and  earnestly  recommend 
that  early  action  be  taken  toward  having  suitable  quarters  provided.  The  matter  has  been 
considered  by  the  Quartermaster-General,  with  whom  I  nave  conversed  on  the  subject. 
The  plan  proposed  by  him  I  regard  as  a  very  g^d  one,  and  cannot  too  strongly  urge  its 
adoption,  and  the  erection  of  the  building  at  as  early  a  day  as  possible." 


INF'D  S.  HANCOCK, 
Major '  General  t  Commanding, 


[Thiri  indonemoQt.] 


Headquarters  of  the  Army, 

Saint  Louis,  April  5, 1875. 
Respectfully  forwarded  to  the  Adjutant-General. 
By  command  of  General  Sbermsn  :  ^ 

WILLIAM  D.  WHIPPLE, 

Assistant  Adjutant- Oeneral, 


War  Department,  December  20, 1875. 

The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Representatives  copies  of 
papers  and  plans  concerning  the  erection  of  new  barracks,  &.C.,  at  Fort  Monroe,  Va.,  and  to 
earnestly  recommend  that  an  appropriation  of  $100,000  be  made  by  Congress  for  the  six 
buildings  required. 

WM.  W.  BELKNAP, 

Secretary  of  War, 


Headquarters  Artillery  School,  United  States  Army, 

Fori  Monroe,  Va.,  September  12,  1877. 

Sir  :  I  have  the  honor  to  earnestly  request  that  the  attention  of  the  proper  authority  be 
drawn  to  the  immediate  necessity  which  exists  for  the  erection  of  suitable  permanent  bar- 
racks for  enlisted  men  at  this  station,  and  that  necessary  steps  may  be  taken  for  speedily 
securing  the  requisite  appropriation  therefor. 

The  barracks  now  occupied  by  the  troops  are  cheap  wooden  structures  of  a  very  tempo- 
rary  nature,  and  were  built  during  the  war  of  the  rebellion  on  plans  which  were  then  in  com- 
mon  use  for  all  temporary  quarters,  being  cheaper  than  tents.  They  are  now  old,  rotten, 
unhealthy,  and  entirely  unsuitable  for  the  purpose  they  are  made  (for  lack  of  better)  to 
serve. 

In  reference  to  this  subject  I  have  to  state  that  several  attempts  have  been  made  to  secure 
the  desired  end  in  times  past,  notably  in  1872,  73,  and  '75,  and  that  the  matter  has  been 
laid  before  the  Militanr  Committee  of  the  House  of  Representatives  in  the  form  of  letters  from 
the  Hon.  Secretary  of  War.  and  has  received  the  favorable  consideration  of  that  committee. 
(VideCong.  Rep.  1875.) 
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WbQe  Um  necessttj  of  permanent  barracks  has  been  tbns  fully  recognized,  circnm stances 
liaTe  indnoed  a  postponement  of  action  in  the  premises  up  to  tbis  time.  I  now  regard  it  that 
tbe  time  has  arriTed  for  such  action. 

In  eonnection  herewith,  I  respectfully  inclose  for  consideration  a  plan  for  the  desired  quar- 
tan which  is  found  among  tbe  post  records  (appended,  marked  C),  and  is  believed  to  be  the 
resalt  of  the  deliberations  of  a  oocud  of  officers  heretofore  held  on  the  subject,  though  no  rec- 
Old  thereof  is  on  file  here,  Other  plans  with  specifications  arc  already  on  file  in  tbe  Quarter- 
Blaster's  Department. 

Very  respectfully,  your  obedient  servant, 

■      ^^    ^  GEO.  W.  GETTY, 

Colonel  Third  Ariillenf,  Brevet  Major-Qeneral^  C/.  S.  A.^  Commanding. 

To  the  Assistant  Adjutant-General 

Military  Division  of  the  Atlantic. 

[First  indonement.] 

Headquarters  Division  of  the  Atlantic, 

New  York,  September  14,  1877. 

Sespectfully  refene^  to  the  chief  quartermaster  of  the  division. 
By  com  no  At  d  of  Major-General  Haocoak : 

JAMES  B.  FRY. 
Astittant  Adjutant- General. 

^  I  Second  iadorsemeut.] 

Headquarters  Military  Division  of  the  Atlantic, 

Office  Chief  Quartermaster, 

New  York,  September  17,  1877. 

Respectfdlly  returned  to  the  assistant  adjutant-general  Military  Division  Atlantic  The 
matter  of  tbe  construction  of  barracks  at  Fort  Monroe  was  represented  in  a  report  made  by 
Major  Sawtelle  in  December,  1874,  in  compliance  with  Special  Orders  166,  Militarv  Division 
Atlantic,  1874.  In  this  report  it  is  remarked  that  "  the  quarters  for  tbe  enlisted  men  are 
only  temporary  structures,  built  during  the  war  of  the  rebellion,  and  are  wholly  unfit  for 
the  parpose.*'  The  plan  suggested  by  Major  Sawtelle  contemplated  one  building  with  a 
tower,  lairge  enough  ibr  occupancy  by  six  companies  of  artillery  and  tbe  band,  provided  for 
bathing  facilities  for  the  men,  and  an  ample  supply  of  water  (alw^s  a  troublesome  question  at 
this  poet)  to  be  obtained  from  the  roof-surface  of  the  building,  and  stored  in  a  large  tank  in  sec- 
end-fitory  lower  room,  taken  thence  by  pipes  to  company  kitchen,  bath-rooms,  &c.,  and 
overflow  conducted  to  dstams.  The  cost  of  this  building,  of  brick,  was  estimated  at  $176,000. 
This  plan  was  approved  by  Colonel  Inealls  and  forwarded  to  division  headquarters  Decem- 
ber 14, 1874.  A  report  on  the  subject  of  buildings  at  Fort  Monroe  was  forwarded  to  division. 
hsadqusrtem  Marcb  13,  1875,  and  on  May  6,  1875,  this  o£B  -e  was  furnished  with  a  copy  of 
a  letter  of  the  Adjutant-General  of  the  Army  to  the  Quartermaster-General  stating  that  the 
Sseretary  of  War  had  approved  General  Marcy*s  recommendation  that  the  Engineer  Depart- 
nent  anbrnit  suitable  plans  for  a  permanent  and  sightly  barracks  at  Fort  Monroe,  to  be  pre- 
sukted  to  Congress  for  a  special  appropriation.  MoSiing  has  since  been  heard  of  tbis  matter. 
Hajor  8Awtelle*s  report  and  the  plans  accompanying  it  are  on  file  at  the  War  Department. 
Nothioff  ia  known  here  relative  to  the  inclosed  plan.  The  question  of  new  quarters  for  tbe 
mlistea  men  at  Fort  Monroe  is  an  important  and  urgent  one,  and  the  necessity  for  providing 
them  ahould  be  pressed  on  tbe  attention  of  Congress  until  authorized. 

L.  C.  EASTON. 
Colond  and  Assistant  Qnariermacter' General,  Chief  (Quartermaster, 

[Third  indorsemeiit  ] 

Headquarterrs  Division  of  the  Atlantic, 

New  York,  September  18, 1877. 
Respectfully  forwarded  to  the  Adjutant-General  of  the  Army,  inviting  attention  to  fore- 
eoinff  indorsements. 

WINPD  8.  HANCOCK, 

Major- General,  Commanding, 

[Fonrth  indorsement. J 

Adjutant-General*s  Office, 

Washington,  September  21,  1877. 

fiespectfnily  submitted  ty  the  Secretary  of  War,  with  previous  papers. 

E.  D.  TOWNSEND, 


12  NEW  BARRACKS  AT  FORT  MONROE,  VA. 

[Sixth  indonement] 

Respectfiiny  retorned  to  the  honorable  Secretary  of  War.  I  recommend  that  another  ap- 
plication be  made  to  Congress  to  appropriate  (100, 000  for  constmction  of  barracks  at  Fortress 
Monroe,  Virginia,  in  accordance  with  the  printed  plans  of  buildings  recommended  to  the 
Secretary  ofWar  bj  the  Board  on  Revision  of  the  Army  Regulations,  published  September 
14,  1872. 

M.  C.  MEIGS, 
QmartermasteT'Oeneralt  Brevet  BSojor-General,  United  States  Army, 

Q.  M.  G.  O  ,  November  14,  1877. 

Printed  plan  referred  to,  annexed,  marked  A. 

A. 

War  Department, 
Quartbrmaster-General's  Office, 

Washington,  D,  C,  September  ^  A,  1872. 
The  accompanying  drawings  of  military  buildings  were  recommended  to  the  Secretary 
of  War  by  the  Board  on  Revision  of  the  Army  Remlations. 

M.  C.  MEIGS, 
(Imartermaster' General,  Brevet  Major-General,  I'nited  States  Armtf, 
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DMoriptloa  of  workiBMiihip  and  nwterlali. 


rMndatlcmfl.  floon  of  basomenli  paTement  aodor  rerandai  and  through 
yoatora,  MtoD  oolgnet coble  ▼ard.. 

Walla.  ehimiMora*  arelMa,  teooad,  third,  and  fcmrth  floon,  b6ton  eoigaet, 
eable  jmrd 

Qfonlta  eoflbola  for  fopportlag  Iron  beami  of  fld,  3d,  and  4th  floora,  put  In 

.No.. 


W!!^ 


yiOQ^t'tron  beams  for  glrderi  and  floor-beama  for  aopporting  arohas, 
Mtloplaoa poandf.. 

Bofloed  iron,  one  and  one'elgfath  inches  by  one  and  one-eighth  inches,  for 
ttos  of  beains.  inelndiag  workmanship  and  patting  np pounds . . 

Befloed  Iran,  two  IndMa  b j  one^half  for  straps  over  girders,  workman- 
ship and  patting  ap poaads.. 

Oae44r<m  oMomns  supporting  Kirders No.. 

Roof:  the  top  tinaed  and  the  sides  slated saperfldal  feet.. 

Corvee  and  Dorder  for  towers mnntaigfeet.. 

Upper  eomioe.  mafairoof running  feet.. 

Large  lower  eomiee... running  feet.. 

Down  ipouU running  feet.. 

Wrooght-iron  Terandaa,  one-lneh,  two-indi,  and  three-luch  floon,  with 
ratting  for  eaoond  and  third  floon running  feet.. 

Iron  Btolrs  for  rear  towers,  ineiudlDg  hand-rail,  complete ....  running  feet . . 

lion  stain  for  front  to  leetnro-room  on  fourth  floor,  including  rail,  eom- 
ptols running  feet.. 

Freight  on  Torandas  and  stain  firom  Philadelphia  to  Old  Point,  and  flt- 
Uogap 

Yellow -pine  flooring  for  seeond,  third,  and  fourth  floon,  includiog  work- 
aMaship superflelal  feet 

Teilow-pltte  flooring  for  Torandas,  second  and  thfard  floon,  including 
workflMUsahip superflelal  feet.. 

Wladow-f^amea  complete No.. 

Wladow-fkamee  complete No.. 

Window-framea  complete 

Window-frames  complete,  three  feet  bj  six  feet  nine  inches 

Window-frames  complete,  four  feet  by  tlz  feet  nine  Inches 

Deon  and  frames  oomplvte,  four  feet  by  seren  feet  three  inches 

Doon  aad  fraoMs  complete,  three  feet  by  seven  feet  three  inches 

Wladow-frasBoa  complete 


Window-frames  complete 

Wladow-fraflMs  complete 

TwelTc  walor-tanks,  fliteen  feet  by  eleven  feet  by  three  feet,  of  one-eighth 

il»eet-lroa pounds.. 

Two  hundred  and  eighty-eight  basins  for  wash-rooms Na  or  rooms 

Sinks  for  kitchens.. No., 

8 apply, overflow,  and  waste  pipes  for  tanks,  basins,  bath-tubs   and 

sloks running  feet.. 

Ranges  for  kittens No.. 

BAihtobs No.. 

Sleam-heatiny  apparatus , 

geafftfldlng.  arch-centering,  painting,  Ac , 


Conllngeaeies  aft  10  per  cent.. 


Total  for  bMon  structure . 


Additioaal  ezpenM  If  brickwork  (esUmated  at  |l7>er  cu1>Ic  yard)  be 
aiied  In  outer  waIls(two  bricks  and  air-space  Uiiek),  parUtions,  chtm- 
B«>yB  aad  ventil4Uon,  aad  floor-arches,  with  10  per  cent,  for  contlDgen- 
cles 


Total  for  brick  structure.. 


Quantities. 


923 
7,138 

449 

406,685 

4.883 

9,974 

50 

32,041 

508 

938 

1,191 

830 

381 
408 


58,051 

10,893 

36 

8 

78 

916 

6 

5 

102 

16 

4 

14 

99 

19,395 

18 

6 

9,106 

6 
94 


Rate. 


•6  00 
800 
500 

05 

05 
30  00 

30 

65 
1  00 
950 

75 

49  18 
25  30 

17  60 


10 

08 
90  00 
15  00 

14  00 
10  00 
19  00 

15  00 
14  00 
75  00 
90  00 
10  00 
30  00 

16 

50  00 

500 

50 

150  00 
90  00 


Amount. 


15,539  00 

56,976  00 

9,910  00 

30,516  37 

931  00 

148  70 
1,500.00 
9,619  30 

387  40 

938  00 
9,977  50 

478  50 

16,070  58 
10,393  40 

1,478  40 

7,875  00 

5,806  10 

855  36 

790  00 

190  00 

1,008  00 

9,160  00 

79  00 
75  00 

1.488  00 
1.350  00 

80  00 
140  00 

9.760  00 
3,103  90 

900  00 

30  00 

1,053  00 

900  00 

480  00 

5,000  00 

e,  540  38 

181. 818  19 
16, 181  61 


900,000  00 

50,000  00 
950,000  00 
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45th  Congress,  \   HOUSE  OP  EEPRESENTATIVES.    /  Ex.  Doc. 
2d  Session.       i  >    No.  44. 


STURGEON  BAY  AND  LAKE  MICHIGAN  SHIPCANAL. 


LETTER 


\/^W 


FROM 


TIE    SECRE  TARY    OF    WTAR, 


TRANSMITTING 


Bepart  of  the  engineer  on  the  improvements  of  Sturgeon  Bay  and  Lake 
Michigan  Ship-canal  and  Harbor. 


Febsuary  6,  1678. — Referred  to  the  Committee  on  Commerce  anJ  ordered  to  be  printed. 


;  War  Department,  Washington  City, 

!  February  5, 1878. 

I  The  Secretary  of  War  has  the  honor  to  transmit  to  the  Hoase  of  Bep- 
liesentatives,  in  response  to  Hoase  resolution  dated  the  17th  ultimo, 
iTeqoeeting  *<  the  latest  information  relative  to  the  improvements  made  on 
the  Sturgeon  Bay  and  Lake  Michigan  Ship-canal  and  Harbor  up  to  the 
,elo6e  of  season's  operation  of  1877,''  the  report  of  the  Chief  of  Engineers 
!tnd  copy  of  a  report  of  Maj.  H.  M.  Robert,  Corps  of  Engineers,  on  the 
(•abject 

I    The  resolution  referred  to  is  also  transmitted  herewith. 
I  GEO.  W.  McCRARY, 

Secretary  of  War. 
■    The  Speaker  of  the  Home  of  Representatives. 


,  Office  op  the  Chief  of  Engineers, 

I  Washington^  D.  C,  January  31, 1878. 

Sir  :  The  resolution  of  the  House  of  Representatives  of  January  17, 
1878,  <<tbat  the  Secretary  of  War  be  requested  to  procure  the  latest  in- 

kformation  relative  to  the  improvements  made  on  the  Sturgeon  Bay  and 
Lake  Michigan  Shipoanal  and  Harbor  up  to  the  close  of  season's  ope- 

,ratioDg  of  1877,  and  furnish  the  same  to  the  House  as  soon  as  practica- 
ble." referred  to  this  office  for  report,  is  herewith  respectfully  returned. 
To  enable  Uie  honorable  the  Secretary  of  War  to  comply  with  its 
teqoirements,  I  beg  leave  to  transmit  herewith  a  report  on  the  subject 
from  Mty.  H.  M.  Robert,  Corps  of  Engineers,  the  officer  in  whose  dis- 
trict the  canal  referred  to  lies,  which  report,  it  is  believed,  will  furnish 
the  information  desired. 

I       Very  respectfully,  yoar  obedient  servant, 
A.  A.  HUMPHREYS, 
^      _       _  Brig.  Oenlj  and  Chief  of  Engineers. 


Hon.  Geo.  W.  MoCrary,  /    ^^^]^ 

Secretary  of  War.  ^  Q'^'^^^  ^y  ^^OOgie 


Z  8TUBGE0N   BAY  AND   LAKE   MICHIGAN   SHIP-CANAL, 

impboyembnt  of  sturgeon  bay  and  lake  michigan  ship-canal 

and  habbob. 

United  States  Engineer  Office, 

Milwaukee^  Wia.^  January  25, 1878. 

General  :  Id  compliance  with  instructions  contained  in  jonr  letter 
of  the  19th  instant,  referring  to  me  the  resolntion  of  the  Honse  of  Rep- 
resentatives calling  for  information  <*  relative  to  the  improvements  made 
on  the  Sturgeon  Bay  and  Lake  Michigan  Ship-canal  and  Harbor  up  to 
the  close  of  season's  operation  of  1877,"  I  have  the  honor  to  submit  the 
following  report : 

Learning  last  summer  that  the  Sturgeon  Bay  and  Lake  Michigan 
Ship-eanal  and  Harbor  Company  were  vigorously  prosecuting  the  work, 
I  visited  the  scene  of  operations  last  September,  in  order  to  ascertain, 
fltnong  other  things,  what  were  the  probabilities  of  the  canal's  ever 
being  completed.  While  the  canal  is  in  no  way  nnder  government  con- 
trol, yet  upon  its  completion  depends  the  advisability  of  continuiDg 
work  on  the  government  piers  near  the  mouth  of  the  canal. 

As  the  result  of  this  examination,  the  work  being  about  half  com- 
pleted, my  own  opinion  was  favorable  to  the  probability  of  the  early 
completion  of  the  canal.  The  most  serious  cause  of  doubt  was  the  fol- 
lowing fact  reported  by  the  commissioners  appointed  by  the  State  of 
Wisconsin  in  1876  to  examine  into  this  very  question : 

Tour  commission  believe  that  the  first  and  second  class  lands  were  appraised  too  low,  and 
the  third  and  fourth  class  too  hieh.  Inasmuch  as  the  company  selected  almost  entirelj 
from  first-class  lands,  we  believe  tiiey  have  obtained  a  patent  for  more  than  one-fonrth  in 
value  of  the  eutire  grant  We  arrive  at  this  conclusion  from  the  testimony  taken,  which 
proves  that  a  large  amount  of  the  land  classified  as  third  and  fourth  class  is  worthless,  con- 
taining no  pioe,  and  beine  unfit  for  agricultural  purposes,  and  that  a  considerable  portion  of 
the  first  and  second  class  land  is  worth  more  than  the  averap^  price  fixed  by  the  appraisers. 
[See  fuanual  report  of  the  secretary  of  state  of  Wisconsin  £r  1876,  page  53.] 

On  this  account  I  was  anxious  to  see  what  the  State  would  do  this 
year  about  the  land-grant.  On  November  26  the  State  inspector,  Mr. 
John  Nader  (who  was  one  of  the  commissioners  above  referred  to), 
wrote  me  as  to  the  results  of  his  survey  and  inspection  of  the  canal  just 
made,  as  follows : 

I  made  a  very  thorough  personal  survey  and  very  careful  estimates,  and  find  that  there 
is  done  to  exceed  one-half  the  entire  work,  the  amount  of  58,100  cubic  yards.  I  obtain 
this  by  computing  the  amount  yet  to  be  done,  making  due  allowance  for  contingencies,  and 
deducting  10  per  cent,  of  what  was  done  since  last  inspection  (on  account  of  its  unfinished 
state),  and  deducting  from  inspector's  estimate.  I  consider  this  a  reasonable  margin  for  the 
safety  of  the  State,  and  sufficient  warrant  for  continuance  of  the  work.  The  progress  has 
been  greater  than  I  or  the  company's  officers  supposed  it  to  be.  The  lumbering  interests  of 
some  of  the  stockholders  would  now  be  an  incentive  to  complete  the  work.  The  goveroor 
is  absent ;  I  will  inform  you  further  when  he  returns. 

And  again,  on  the  lltb  of  January,  he  wrote  as  follows : 

The  governor  has  issued  certificate  for  the  second  Quarter  in  quantity  of  the  ••gjrant,"  on 
the  decision  and  by  advice  of  the  supreme  court  and  the  attorney-general.  I  think,  how 
ever,  that  the  work  will  go  on,  as  the  same  is  sufficiently  advanced  to  warrant  its  coutinoapce. 

I  herewith  transmit  a  copy  of  the  full  report  of  the  State  inspector  to 
the  governor,  and  also  a  communication  from  Mr.  William  T.  Oasgrain> 
the  engineer  of  the  canal  company,  showing  what  has  been  done  since 
the  date  of  the  State  inspection,  and  a  map. 

In  conclusion,  I  would  say  that  I  think  it  exceedingly  probable  that 
the  canal  will  be  open  for  navigation  by  the  close  of  the  season  of 
1879.  The  outside  harbor,  being  built  by  the  government,  should  be 
completed  about  the  same  time. 

No  appropriation  has  been  made  by  Con gres^f().rJh€(hi^l^Rp^  refuge 
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Buiee  1874,  tbe  appropriation  tben  made  beio^  for  the  year  ending  Jane 
30y  1875.  My  prodeceBaor,  Major  Houston,  stated  that  $60,000  would 
be  required  for  tbe  next  fiscal  year,  provided  the  work  on  the  canal, 
which  had  been  suspended,  be  continaed.  For  tbe  next  year  (1876-^77) 
I  reeommended  $40,000,  provided  the  work  was  resnmed,  and  since  then 
have  only  asked  for  $5,000  for  repairs.  The  original  estimate  for  this 
work  was  $180,000,  of  which  $50,000  has  already  been  appropriated. 
Of  the  remaining  $130,000  I  wonld  now  recommend  that  $60,000  be 
appropriated,  to  be  made  available  as  soon  as  possible. 
Very  respectfully,  your  obedient  servant, 

HENRY  M.  ROBERT, 

M^gor  of  Engineers^  U.  S,  A. 

Brig.  Oen.  A.  A.  Huimo^hbeys, 

Chief  of  Engineers^  U.  8.  A. 


LBTTEB  or  MR.  WILLUM  T.   CASGRAIN,   ENGINEER  STURGEON   BAY  CANAL  COMPANY. 

Office  of  the  Sturgeon  Bay  and  Lake  MicmoAN 

Ship  Canal  and  Harbor  Company, 

Miltoamkee,  Jammr^  24, 1878. 
SiB :  I  have  the  honor  to  submit  herewith  for  joar  ioforauUion  the  report  of  Mr.  John 
Nader,  oitiI  eDgineer,  inspector  to  his  excellency  Harrison  Lndington,  govemor  of  Wis- 
consin, relative  to  the  completion  of  the  second  quarter  of  the  work  on  the  canal. 

More  than  one-hslf  of  the  work  had  been  done  on  November  14,  1877,  at  which  time  the 
inspection  was  made,  and  the  condition  of  the  work  is  fallj  described  by  Mr.  Nader. 

oinoe  this  report  was  made  there  has  been  removed  0,500  cubic  yards,  and  the  distance 
between  the  waters  is  1,450  feet* 

Tbe  contract  for  the  entire  work  has  been  awarded  to  O.  B.  GreenJ  esa.,  of  Chicago,  ^ho 
has  acreed  to  complete  the  canal  on  or  before  the  1st  of  December,  1879.  Mr.  Qreen  has 
now  oo  the  work  all  the  necessary  machinery  to  complete  the  canal  accordiBg  to  the  terms 
of  the  contract. 

I  weiild  respectfnilv  call  your  attention  to  the  fact  that,  owing  to  the  small  amount  of 
i^nmriations  mtde  from  time  to  time  by  Congress  for  the  construction  of  the  piers  to  pro- 
tect the  lake  entrance  to  the  canal,  it  will  take  at  least  five  years  to  complete  these  works, 
and  the  canal  is  likely  to  be  available  before  tbe  United  States  works  are  finished. 

Breparations  should  also  be  made  for  tbe  construction  of  the  neoessary  ligl^t-honses  and 
beaconn  in  Sturgeon  Bay  and  at  tbe  lake  entrance  to  the  canal. 
Very  respectfully, 

WM.  T.  CASGRAIN, 
Engineer  Sturgeon  Hay  Canal  Company. 

M^.  H.  M.  Robert, 

Corf  of  Emgintert,  U,  S,  J, 


report  of  MR.  JOHN  NADER,  INSPECTOR. 

Madison,  Wis.,  November  23,  1877. 

Sir  :  I  have  the  honor  to  inform  yon  that  in  accordance  with  your  instructions  of  Novem- 
ber 9,  1877,  I  have  made  an  examination  and  survey  of  the  work  of  the  Sturgeon  Bf^  aud 
Lake  Michigan  Canal,  and  beg  leave  to  submit  the  following  report : 

Taking  as  a  basis  the  quantities  estimated  by  Mr.  Leonard  Martin,  inspector  for  the  first 
quarter  m  September,  1873,  I  find  that  tbe  work  done  since  that  time  is  considerable  in 
excess  of  one-quarter,  and  that  the  Sturgeon  Bay  and  Lake  Michigan  Ship  Canal  and  Har- 
bor Company  is  entitled  to  the  benefits  of  a  second  quarter  of  work  completed. 

My  estimates  are  based  upon  tbe  same  dimensions  as  those  of  tbe  first  inspector,  viz,  100 
feet  width  at  the  water-line,  with  slopes  of  2  base  to  1  perpendicular,  and  13  feet  depth  of 
water,  the  plane  of  reference  being  taken  at  the  level  of  tbe  lowest  water  of  1847,  the  same 
being  the  lowest  on  record  by  -^^i  feet. 

On  arriving  at  the  work  and  observing  the  progress  made,  1  concluded  to  ascertain  the 
amount  remaining  undone,  in  order  to  determine  tbe  exact  progress  of  tbe  work. 
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The  contract  for  the  entire  work  was  let  to  Mr.  O.  B.  Green,  of  Chicag-o,  at  the  commence- 
ment of  the  season,  and  is  oondacted  nnder  the  superTision  of  the  efficient  chief  engineer, 
Capt.  William  T.  Caserain.  The  facilities  renderea  by  these  gentlemen  enabled  me  to  make 
a  complete  sunrej  of  the  bay  and  canal. 

Three  lines  of  soundings  were  taken  in  the  cut  of  the  canal,  and  in  Sturgeon  Baj  as  far 
as  deep  water,  also  levels  on  cross-sections  of  the  canal  at  intervals  of  50  feet.  Soundinjgs 
and  leveifi  were  reduced  to  the  plane  of  the  lowest  water  of  1847,  and  compared  exactly  with 
the  engineer's  recorded  notes. 

A  line  of  check-levels  along  the  reference-marks  upon  which  the  work  is  based,  exhibited 
only  a  difference  within  the  limits  of  probable  and  admissible  errors. 

I  estimate  the  following  amount  of  work  remaining  undone  November  14,  1877 : 

Cubic  yard 

From  Sturgeon  Bay  to  high-water  line,  Lake  Michigan 297, 000 

Excavation  from  bermes  and  drains 37,000 

Excavation  in  mouth  of  canal,  Lake  Michigan 15,000 

Excavation  in  Sturgeon  Bay  to  deep  water 54,000 

Excavation  for  incomplete  work  to  date 31, 70O 

Total  remaioing  undone 434,700 

Inspector's  estimate  for  1673  was— 

For  clearing  and  grubbing  600  feet  wide 38,400 

For  excavation  in  bay  and  canal 960,000 

Total  estimate  of  entire  work 998,400 


The  clearing  and  grubbing  was  reduced  from  600  feet  to  400  feet  wide,  which 
made  a  proportional  difference  in  quantities,  as  follows: 

Clearing  and  grubbing. 25,600 

Excavation 960,000 

Revised  total  estimate  of  entire  work 985,600 

Total  done  September  4,  1873  (from  inspector's  report) 255,000 

Remaining  nndone  September,  1673 , 730,600 

Remaining  nndone  November'l4, 1677 434.700 

Leavinga  difference  of 295,900 

From  wnich  deduct  cleariog  and  grubbing 10,600 

Excavation  done  since  September,  1673 285,300 

Total  of  all  work  since  September,  1873 295,900 

Estimate  of  work  done  September,  1673 255,000 

Total  of  work  done  to  November  14,  1877 550.900 

One-half  of  revised  total  estimate. .' 492, 60O 

Leaving  an  excess  over  two-fourths 58,100 

Remaining  practically  undone  November  14,  1877 434, 700 

The  first  estimates  were  very  properly  made  a  little  in  excess  to  meet  contingencies,  as 
the  nature  of  the  material,  although  pretty  thoroufl^hly  explored,  might  not  have  been  foand 
as  stable  as  it  proved  to  be.  This  excess  of  estimate  has  been  nearly  eliminated  by  the 
method  adoptea  by  me,  that  of  measuring  the  quantities  actually  remaining  undone,  bat 
will  leave  a  corresponding  discrepancy  between  my  results  and  the  engineer's  measurements 
of  perhaps  5,000  cubic  ya^s,  the  difference  being  on  the  safe  side. 

The  condition  of  the  work  is  as  follows : 

From  a  point  one  mile  out  in  Sturgeon  Bay  to  the  canal  there  is  an  average  depth  of  10 
feet ;  from  the  head  of  the  bay  to  station  3, 100  feet  southeast  in  canal,  the  cut  is  full  width 
and  average  depth  of  water  over  11  feet ;  thence  to  station  3,700  feet,  the  cut  is  two-thirds 
width  ana  average  depth  of  over  7  feet ;  thence  to  station  5,600  feet,  a  distance  of  1,900 
feet,  there  remains  to  be  cut  an  average  of  23  feet  from  the  surface  to  obtain  13  feet  of  water ; 
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thence  to  statioii  6,000  feet,  the  cut  is  two-thirds  width  and  average  depth  of  5  feet  of  water ; 
thence  to  station  6,500  feet,  the  cat  is  full  width  and  average  depth  of  7  feet  of  water ;  thence 
to  station  7,300  feet,  at  high-water  line  of  Lake  Michigan,  the  cut  is  two-thirds  width  and 
avera^  depth  of  5  feet  water.  The  ahove  depths  of  water  represent  the  depth  helow  the 
lowest  water  of  1847. 

Thm  work  of  the  season  was  not  heg^n  until  July.  Since  that  time  it  was  pushed  forward 
with  energy  and  determinatfon.  Four  excellent  Osgood  dredges  and  three  steam  derricks 
were  almoet  in  constant  operation  to  their  utmost  capacity. 

The  slopes  and  hanks  are  in  an  unfinished  condition,  the  principal  object  being  to  remove 
as  mnch  as  possible  of  the  heavy  excavation  during  the  season,  in  advance  of  tne  dredges, 
the  surface  excavation  was  removed  with  wheelbarrows,  road-scrapers,  and  portable  rail- 
road. 

The  material  removed  was  placed  in  spoil-banks  not  nearer  than  20  feet  to  the  top  slope- 
stakes*  so  as  to  prevent  a  crowding  of  the  banks. 

From  the  present  advanced  conoition  of  the  work,  it  is  safe  to  say  that  if  the  same  be 
conthined  with  the  same  degree  of  energy  as  it  has  during  the  past  season,  the  1st  of  July, 
1878,  will  witness  the  canal  open  for  the  passage  of  tugs,  dredges,  and  the  smaller  class  of 
vessels.  \ 

The  United  States  have  under  constmction,  but  far  from  completion,  an  outer  harbor  on 
the  lake  end  for  the  protection  of  the  outlet  of  the  canal,  and  also  to  serve  as  a  harbor  of 
reAige.  This  shoula  he  completed  as  early  as  possible,  as  it  may  be  otherwise  difficult  to 
keep  the  canal  open. 

"Aie  company  will  be  under  the  necessity  of  constructing  pile  and  sheet- pile  piers  at  the 
outlet,  and  for  several  hundred  feet  back  into  the  canal,  to  prevent  the  waves  from  washing 
down  the  banks  ;  otherwise,  the  banks,  which  appear  to  withstand  very  well  the  action  of 
the  waves  from  the  tugs,  will  need  no  further  protection  for  some  time  after  the  canal  has 
become  navigable,  as  may  be  seen  from  Colonel  Houston's  report  to  the  Chief  Engineer, 
U.  &A. 

The  dumping-grounds  for  scow  work  are  on  both  sides  of  the  bay,  and  are  far  from  the 
line  of  channel.  The  material  in  the  bay  is  soft  mud,  and  the  slopes  to  the  channel  will 
have  to  be  very  small  to  prevent  sliding  of  the  material  into  the  cut. 

In  conclnsion,  I  would  say  that  it  is  possible,  when  once  the  water  flows  through  the 
canal,  the  mnd  in  the  head  of  the  bay,  which  will  be  stirred  up  by  the  action  of  boats,  will 
tend  to  form  a  cementing  material  to  the  sand-banks  of  the  canal  that  may  give  a  stability 
which  will  render  other  protection  unnecessary. 

I  submit  herewith  a  map  showing  location  and  progress  of  canal ,  November  1877,  and 
depth  of  water  in  canal  and  Sturgeon  Bay. 

'  I  am,  most  respectfully,  your  obedient  servant, 

JOHN  NADER, 
Citil  Engineer^  Inspector, 
To  His  Excellency,  Harrison  Lddingtok, 

Ootemor  of  1Vi9eonsim, 
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[     45th  Congress,  )   HOUSE  OF  KEPBE8ENTATIVBS.    i  Ex,  Doc. 
^  2d  Session.       ]  \    No.  45. 


DEFICIENCIES  IN  APPROPRIATIONS  FOR  1878,  AND  PRIOR 

YEARS. 


LETTER 


FROM 


THE   SECRETARY  OF  THE  TREASURY, 


TRANSMrmNO 


Estimates  of  deficiencies  in  appropriations  far  the  year  1878, 
and  prior  years. 


Febrca&y  6, 1878.— Referred  to  tbe  Committee  on  Appropriations  and  ordered  to  be 

printed. 


Treasury  Department, 
Washington^  D.  C,  February  6, 1878. 
Sib:  I  have  the  honor  to  transmit  herewith  the  estimates  of  appro- 
priations required  by  the  varions  Departments  to  complete  the  service 
of  the  fiscal  year  ending  June  30, 1878,  and  prior  years,  amounting  to 
$2,678,820  04. 

Very  resi)ectfully, 

JOHN  SHEEMAN, 

Secretary. 
Hon.  Samuel  J.  Eandall, 

Speaker  Rouse  of  Representatives. 
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APPENDIX  B. 

Hxplanation  of  estimate  far  Salaries^  Office  of  Sixth  Auditor.    {See  page  4.) 

Office  op  the  Auditor  op  the  Treasury 
FOR  THE  Post  Office  Department, 
Wa^hingtonj  December  11, 1877. 

Sm :  I  have  the  honor  to  request  your  attention  to  an  error  affecting 
the  clerical  force  of  this  office,  in  the  appropriation  for  salaries  for  the 
current  fiscal  year^  (19  Stat.,  p.  301.)  as  follows,  viz.,  "twenty  assorters 
of  money-orders,  eighteen  thousana  dollars." 

Under  the  act  approved  March  3, 1875,  (18  Stat.,  Part  3,  p.  397,)  this 
of&ce  is  entitled  to  twenty  assorters  of  money-orders  at  one  thousand 
dollars  per  annum. 

By  reference  to  the  act  of  March  3, 1877,  appropriating  salaries  for 
the  current  fiscal  year,  I  find  that  the  bill,  as  it  originally  passed  the 
House  of  Eepresentatives,  called  for  eighteen  assorters  and  appropriated 
eighteen  thousand  dollars.  Upon  representations  made  to  ^e  Appro- 
priation Committee  of  the  Senate,  that  committee  agreed  to  restore  the 
number  to  twenty,  in  accordance  with  the  law,  and  did  so  restore  the 
number,  but  in  the  final  engrossing  of  the  bill  the  amount  appropriated 
was  not  changed,  but  remained  at  eighteen  thousand  dollars.  That 
such  was  the  intention  of  the  law  is  established  by  the  fact  that  in  the 
total  amount  appropriated  for  this  office,  viz.,  three  hundred  and  tea 
thousand  four  hundred  and  seventy  dollars,  the  twenty  assorters  are 
included  at  one  thousand  dollars  ea>ch. 

The  question  having  been  submitted  to  the  First  Comptroller,  that 
officer  decided  that  these  assorters  could  be  paid  only  at  the  rate  of  nine 
hundred  dollars  per  annum,  and  they  are  now  being  paid  at  that  rate. 

In  view  of  the  fact  that  these  persons  are  but  poorly  paid  at  one 
thousand  dollars  per  annum,  that  nearly  all  of  them  have  fa^milies  or 
other  relatives  dependent  upon  them,  and  that  they  are  faithfiil  and 
efficient  employes  of  this  office,  I  have  the  honor  to  recommend  that  the 
attention  of  the  proper  committee  of  Congress  be  called  to  this  matter, 
in  the  hope  that  by  proper  legislation  they  may  be  enabled  to  receive 
their  legal  salary  &om  July  1, 1877,  to  the  end  of  the  present  fiscal 
year. 

I  am,  respectfully,  your  obedient  servant, 

J.  M.  MoGREW, 

A^idiior, 

Hon.  John  Sherman, 

Secretary  of  the  Treasury. 


APPENDIX  0. 


Relating  to  estimate  for  Legislative  Hxpenses,  Territory  of  Dakota.    {See 

page  4.) 

Teeasuby  Depaetmbnt, 
First  Comptroller's  Offiocj  January  18, 1878. 
Sib:  I  have  the  honor  to  return  herewith  an  estimate  of  deficiency 
for  legislative  expenses,  Territory  of  Dakota,  1877,  accompanied  by  two 
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letters  of  the  territorial  secretary  relating  thereto,  referred  to  me  for 
recommendatioii. 

I  find,  upon  examination,  that  of  the  amount  of  $20,000  appropriated 
by  act  of  August  15, 1876,  for  the  purpose  and  fiscal  year  referred  to, 
the  secretary  has  disbursed,  and  accounted  for  the  sum  of  $19,998  57, 
leaving  due  the  United  States,  $1  43.  On  his  bill  for  public  printing, 
amounting,  originally,  to  $2,567  15,  and  reduced  by  measurement  in 
Uiis  ofiSce  to  $2,542  32,  he  has  paid  to  the  firm  of  Bowen  &  Kingsbury, 
printers,  $1,466  07,  leaving  due  them,  $1,076  25,  as  stated  in  his  esti- 
mate. The  amounts  entered  on  estimate  for  pay  of  porter,  clerk-hire, 
and  rent,  comprise  such  periods  as  are  not  embraced  in  his  account, 
and  the  amounts  stated  to  be  required  for  per  diem  and  mileage  of  mem- 
bers of  the  legislative  assembly  appear  also  to  be  properly  due.  No 
information  being  in  my  possession  on  which  to  express  an  opinion  as 
to  the  other  items  appearing  in  the  estimate,  as  needed  for  miscellane- 
008  printing,  blanks,  and  stationery,  fuel,  lights,  postage,  and  incidental 
expenses  of  the  secretary's  office,  amounting  in  all  to  $896  70, 1  have 
no  recommendation  to  make. 

Very  respectftdly, 

E.  W.  TAYLBR, 

Comptroller. 

Hon.  JoKN  Sherman, 

Secretary  of  the  Treasury. 


APPENDIX  D. 


BehtHMg  to  the  estimate  for  Legislative  Expenses^  Territory  of  Idaho. 

(See  page  5.) 

Treasuby  Department, 
First  Comptroller's  Office^  January  29, 1878. 

8iB:  I  have  the  honor  to  return  herewith  an  estimate  of  deficiency 
for  legislative  exi>enses.  Territory  of  Idaho,  fiscal  year  1877,  referred  to 
me  for  recommendation,  as  shown  by  endorsement  on  the  letter  of  E.  J. 
Curtis,  secretary  of  said  Territory,  accompanying  the  estimate. 

I  have  examined  the  account  of  the  territorial  secretary,  and  find 
that  his  payments  for  per  diem  and  mileage  of  the  members  of  the 
legislative  assembly,  and  i)er  diem  of  the  subordinate  ofiftcers  of  that 
body,  as  fixed  by  law,  amounted  to  $17,545  20,  and  that  he  has  dis- 
bursed in  all,  and  accounted  for,  the  sum  of  $19,784  84,  leaving  due  the 
United  States  a  balance  of  $215  16  of  the  total  amount  appropriated  by 
act  of  August  15, 1876,  for  the  purpose  and  fiscal  year  referred  to,  and 
advanced  to  him. 

The  deficiency  estimate,  as  submitted  by  Mr.  Curtis,  calls  for 
$6,152  76,  fix>m  which  I  have  deducted  the  amount  of  $511  46  on  the 
WDs  for  printing  the  laws  and  journals,  by  the  measurement  of  the 
Bpedmens  furnished,  leaving  a  balance  of  $5,641  30  to  be  provided  for; 
Dot,  as  the  territorial  secretary  has  not  asked  my  advice  in  anything 
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X>ertaiiiing  to  his  expenditures,  I  respectfully  decline  to  make  any 
recommendation. 

Very  respectfully, 

R.  W.  TAYLER, 

Comptroller. 
Hon.  John  Sherman, 

Secretary  of  the  Treasury. 


APPENDIX  E. 


Explanation  of  the  estimate  for  Legislative  Expenses^  Territory  of  New 

Mexico.    (See  page  6.) 

Treasury  Department, 
First  Comptroller's  OfficCj  January  25,  1878. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  an  estimate  of 
deficiency  in  the  appropriation  for  legislative  expenses,  Territory  of 
New  Mexico,  accompanied  by  a  letter  of  W.  G.  Ritch,  secretary  of  said 
Territory,  dated  October  6, 1877,  referred  to  me  by  the  chief  clerk  of 
the  Department  under  date  of  December  14,  "for  a  statement  of  the 
amounts  chargeable  to  legislative  expenses.  Territory  of  New  Mexico, 
reference  to  which  is  made  in  the  enclosed  estimate  and  letter  of  the 
secretary  of  the  Territory;  and  also  for  recommendation." 

Returning  herewith  the  estimate,  I  recommend  that  Congress  be 
requested  to  appropriate  the  amount  of  $1,448  13  due  to  Manderfield  & 
Tucker,  as  therein  stated.  The  bills  for  printing  executed  by  that  firm, 
for  the  22d  session  of  the  legislative  assembly,  (fiscal  year  1876,) 
amounted  in  all  to  $5,904  47  J ;  they  were  reduced  in  this  office  by  the 
measurement  of  specimens  of  laws,  journals,  bills,  &c.,  furnished,  to 
$5,448  13,  of  which  amount  I  could  only  authorize  the  Secretary  to  pay 
$4,000  under  the  law  limiting  the  disbursement  for  printing  during  any 
session  to  that  sum. 

In  recommending  that  the  unpaid  balance  of  $1,448  13  be  provided 

for,  I  beg  to  state  that  New  Mexico  is  one  of  the  two  Territories  in 

which  the  printing  is  done  in  two  languages. 

•  •  •  •  •  •  • 

Very  respectfully, 

R.  W.  TAYLER, 

Comptroller. 
Hon.  John  Sherman, 

Secretary  of  the  Treasury. 


APPENDIX  F 

Explanation  of  estimates  for  the  Internal-Revenue  Service.    {Seepage  8.) 

Treasury  Department, 
Office  of  Internal  Revenue,  WofshingUm,  October  31j  1877. 

Sir:  I  desire  to  call  your  attention,  specially,  to  the  two  items  recom- 
mended to  be  appropriated  for  deficiencies  in  the  internal-revenue  ser- 
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vice,  viz:  Forty  thousand  dollars  on  account  of  "salaries  and  expenses 
of  collectors,''  and  one  hundred  and  fifty  thousand  dollars  on  account 
of  "salaries  and  expenses  of  agents,  surveyors,  gangers,"  &c. 

The  allowances  for  collectors  that  have  been  recommended  for  your 
approval  have  not  created,  and  will  not  create,  a  deficiency  in  the  ap- 
propriation, but  the  needs  of  the  service  are  so  urgent  that  I  deem  it 
for  the  best  interests  of  the  Government  that  this  appropriation  of  forty 
^oosand  dollars  should  be  made.  It  is  intended,  mainly,  for  the  pur- 
pose of  suppressing  frauds  in  the  manufacture  and  sale  of  spirits  and 
tobacco. 

The  item  of  one  hundred  and  fifty  thousand  dollars  is  necessary  to 
provide  for  the  pay  of  storekeepers  and  gangers  during  the  current 
fiscal  year.  For  the  fiscal  year  ending  June  30,  1877,  the  sum  of 
|l/i90,000  was  required  for  thflt  purpose. 

The  appropriation  for  the  current  fiscal  year  is  $1,450,000,  which  I 
am  satisfied  is  inadequate  for  the  purpose  for  which  it  was  designed. 
I  have  the  honor  to  be,  very  respectfully. 


Hon.  John  Sherman, 

Secretary  of  the  Treasury. 


GliEEN  B.  RAUM, 

Commissioner. 


APPENDIX  G. 


^ijHanation  of  the  estimate  for  Punishment  for  Violation  of  Internal- 
Revenue  Laws.    {Seepages,)  ♦ 

Treasury  Department, 
Office  of  Internal  Revenue^  January  16, 1878. 

8iE:  The  appropriation  for  "punishment  for  violation  of  intemal- 
revenue  laws"  for  the  year  ending  June  30, 1876,  has  been  entirely 
expended;  and  there  is  a  claim  of  J.  D.  Sanborn  for  $1,000,  properly 
payable  ftom  this  fund,  being  the  claim  in  case  of  Erie  and  Pittsburgh 
Raihoad  Company,  approved  by  the  Secretary  in  December  for 
11,461  39;  $461  39  of  which  has  been  paid,  leaving  $1,000  unpaid  as 
stated. 

It  is  thought  that  there  are  also  a  number  of  similar  claims  accruing 
in  the  same  i)eriod  that  will  eventually  be  perfected,  for  which  there 
will  be  no  pro\ision  for  payment  unless  an  additional  appropriation  is 
granted.    These  services  were  rendered  under  the  provisions  of  Circu- 
lar No.  99,  ottering  a  reward  for  information  leading  to  the  collection 
of  unpaid  and  over-due  taxes.    In  all  such  claims  allowed,  it  is  shown 
that  the  Government  has  realized  the  benefit  from  the  information 
fomished,  in  the  actual  collection  of  the  taxes;  and  although  the  oft'er 
in  that  circular  is  limited  to  the  sum  appropriated  therefor,  it  was 
impossible  to  anticipate  the  amount  of  claims  that  might  be  presented^ 
Dnder  that  offer,  so  as  to  restrict  the  pro  rata  of  the  allowance  of  those 
tet  presented  and  paid ;  and  in  fac^i  the  aggregate  of  these  claims  is 
ttueh  less  than  the  amount  of  the  appropriation,  the  balance  of  the 
appropriation  having  been  expended  in  the  unusual  exi>enses  incurred 
in  that  year  in  suppressing  violations  of  internal -revenue  laws. 

H.  Ex.  Doc.  45 4 
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In  view  of  these  facts  I  would  request  that  Congress  be  asked  to 
make  an  additional  appropriation  of  $5,000  under  the  above  title,  for 
the  period  from  July  1, 1875,  to  June  30, 1876. 

Eespectfully, 

GEEEN  B.  RAUM, 

Commissioner. 
Hon.  John  Sherman, 

Secretary  of  the  Treasury, 


APPENDIX  H; 

Explanation  of  estimates  for  Contingent  Expenses^  Treasury  Departments 

{See  page  9.) 

Treasury  Department, 
Office  of  the  Secretary ^  January  10,  1878, 

Sir  :  I  have  to  request  that  you  cause  estimates  to  be  made  for  a 
deficiency  appropriation  of  six  thousand  dollars  for  gas,  and  two  thou- 
sand dollars  for  horses  and  wagons,  in  contingent  expenses  of  Treasury 
Department  for  1877-'78. 

The  appropriation  for  gas  for  the  fiscal  year  1877-'78  is  $12,500.  but 
owing  to  the  extensive  repairs  made  to  the  heating  apparatus  of  the 
Department  during  the  past  eight  months,  necessitating  the  employ- 
ment of  a  large  force  of  men  during  the  whole  of  every  night  for  that 
I)eriod,  the  consumption  of  gas  has  necessarily  been  nearly  doubled, 
and  now.  at  the  expiration  of  six  months  of  the  fiscal  year,  more  tham 
two-thirds  of  the  sum  appropriated  for  this  item  has  been  exi)ended, 
and  it  is  a  matter  of  absolute  necessity  that  a  deficiency  appropriation 
of  the  amount  above  stated  be  made  to  defray  the  expense  of  gas  during 
the  remainder  of  the  year. 

The  appropriation  for  horses  and  wagons  for  the  year  1875-'76  was 
$6,000,  and  for  the  year  1876-77,  $3,400.  At  the  close  of  the  fiscal 
year  1875-'76  the  carriages,  wagons,  and  harness  were  in  good  repair, 
and  the  year  1876-'77  was  entered  upon  with  a  frill  supply  of  feed  for 
the  horses  and  a  good  outfit  in  wagons,  harness,  &c.,  thus  enabling  the 
custodian,  by  close  management,  to  pass  the  year  without  requesting 
additional  appropriation. 

The  year  1877-78,  however,  was  begun  with  empty  feed-boxes, 
dilapidated  harness,  and  shabby  carriages  and  wagons,  thus  comi)elling 
an  immediate  outlay  to  replenish  the  stock  of  stable  and  to  put  in  re- 
pair the  carriages,  wagons,  and  harness,  from  the  smallest  appropria- 
tion^-$3,200 — that  has  been  made  for  horses  and  wagons  for  this 
Department  for  many  years.  , 

The  sum  of  $3,200  is  not  suflBcient  to  meet  the  expenses  attending 
the  care  and  feeding  of  the  horses,  repairing  carriages,  wagons,  and 
harness,  and  paying  the  salaries  of  two  hostlers  and  one  driver.  The 
pay  of  three  men — $720  each  per  annum — amounts  to  $2,160  per  year, 
leaving  for  the  purposes  of  repairs  and  purchase  of  harness,  repairs  to 
wagons  and  carriages,  and  bills  for  feed  of  horses,  only  $1,040. 

The  expense  for  board  per  year  for  eight  horses,  the  number  fo,und 
necessary  to  keep,  estimated  at  $20  per  month,  each,  amounts  to  $1,920. 
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The  items  of  salaries  for  two  hostlers  and  one  driver,  $2,160,  and  board 
for  eight  horses,  estimated  at  $1,920,  would  be  $4,080.  This  sum  ex- 
ceeds by  $880  the  amount  appropriated,  with  no  provision  for  expense 
of  repmrs  to  carriages,  wagons,  and  harness,  and  other  incidental  ex- 
penses necessarily  arising  in  the  maintenance  of  a  stable  for  eight 
horses,  two  carriages,  and  three  wagons.  There  is,  at  this  date,  a  bal- 
ance of  only  $849  65. 

In  view  of  the  facts  above  stated,  there  is  a  most  urgent  necessity 
for  an  additional  appropriation  of  $2,000,  to  meet  expenses  for  horses 
and  wagons  during  ^e  remainder  of  the  present  fiscal  year. 
Very  respectfully, 


J.  K.  Upton, 

Chief  Clerlcj  Treasury  Department 


O.  L.  PITNEY, 

Ctiatodian, 


APPENDIX  I. 

Explanation  of  the  estimate  for  Repairs  and  Preservation  of  Public  Build- 
ings.   {See  page  10.) 

Treasury  Depabtment, 
Office  of  the  Supervising  Architect^  January  12,  1878. 

8i»:  I  have  the  honor  to  call  your  attention  to  the  advisability  of 
secaring,  if  i)08sible,  an  advance  appropriation  for  the  repairs  and 
]He6er?ation  of  public  buildings. 

!njesum  of  one  hundred  and  fifty  thousand  dollars  ($150,000)  was 
estimated  as  required  for  this  service  during  the  present  fiscal  year, 
Imt  only  one  hundred  thousand  dollars  ($100,000)  was  appropriated,  a 
8nm  insnfficieiit  to  meet  the  requirements  of  about  one  hundred  and 
fiffty  (140)  pablic  buildings  dependent  upon  this  appropriation  for  the 
needed  repairs  and  such  iterations  as  are  from  time  to  time  demanded 
by  the  exigencies  of  the  public  service. 

The  appropriation  for  this  purpose  for  the  fiscal  year  ending  June 
30, 1877,  was  one  hundred  and  fifty  thousand  dollars,  ($150,000,)  and 
expenditures  were  authorized  therefrom  to  cover  the  full  amount.  Au- 
thorizations from  the  appropriation  for  the  present  fiscal  year  have  also 
been  made  to  within  about  five  thousand  dollars  ($5,000)  of  the  amount 
appropriated ;  and  as  the  regular  appropriation  bill  will  not,  probably, 
be  passed  for  some  months,  and  at  this  season  of  the  year  it  is  often 
necessary  that  repairs  should  be  promptly  placed  upon  buildings  in 
order  to  prevent  great  damages,  I  would  respectfully  recommend  that 
Congress  be  asked  to  make,  at  an  early  day,  an  appropriation  of  twenty- 
five  thousand  dollars,  ($25,000,)  to  meet  the  demands  of  this  service 
during  the  remainder  of  the  present  fiscal  year. 
Very  respectfully, 

JAS.  G.  HILL, 
Supervising  Architect. 

Hon.  John  Sherman, 

Secretary  of  the  Treasury. 
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APPENDIX  J. 


Statement  of  appropriations  required  to  be  used  as  transfers  to  close  cus- 
toms officers^  accounts  now  standing  on  the  books  of  the  Treasury.  {See 
page  10.) 


Name. 


Joseph  Berry  — 
Joseph  W.  Cake. . 


B.  W.  Daniels.... 

Perry  Fuller 

Andrew  Ji  Gross. . 

E.  B.  Hunt. 

John  H.  Harmon. 


Charles  James.. 
James  Johnson.. 


Howard  Stansbnry 
Sdward  Spottswood 

W.G.  Vance — 


Wylly  Woodbrldge . 
F.A.Wilson.... 


J.  B.  Wheeler... 

Wm.  A.  Kewell — 

Patrick  H.  Jones.. 
F.A.Wilson 


Designation. 


Col.  customs. 
do 


do 

do 

do 

Top.  engineer 
CoL  customs. . 


.do. 
.do. 


Top.  engineer 
Surv.  customs 

CoL  customs.. 


....do. 
....do. 


Location. 


Top.  engineer. 

Snpt  Life-sav- 
ing Service. 
Disb.  agent. . . . 
Col.  customs... 


Bath,  Ihlaine.. 
Philadelphia,  Pa. 

Buflklo,  N.  Y. 

New  Orleans,  La. 

St    Augnstine, 
Fla. 


Detroit,  Mich.. 


San    Francisco, 
Cal. 

Savannah,  Ga.. 


Dubuque,  Iowa 
Key  West,  Fla.. 

Savannah,  Ga... 

Puget   Sound, 
W.T. 

11th  light-honse 

district. 
New  Jersey 


New  York 

Puget   Sound, 


Appropriation. 


Fencing,  &c.,  site  of  custom-house, 
Bath,  Maine. 

Revenue-cutter  Service,  1869 

Appraisers'  Btores 

ReiMurH  and  preserTation  of  public 
buildiogA,  1H69. 

Repaint  and  prpservation  of  public 
buildings.  1874. 

Re-establishing  lights  on  sonthem 
coast. 

Repairs  and  preservation  of  public 
buildings.  Ier74. 

Keeper's  dwelling,  Seine  Rock, 
R.I. 

Lieht-bonse  establishment;  keep- 
ing buoys  in  order,  1857. 

Contingent  expenses;  construction 
of  marine  hospital. 

Custom-house,  1865 

Repairs,  customhouse  and  marine 
hospital.  1866. 

Light-house  establishment,  1671; 
supplies  for  light-houses. 

Light-house  keepers'  salaries 

Seamen's  wageH,  Sec 

Repairs.  &,o.,  Tytiee  light 

Repairs,  light,  pierhead,  Huron  . . . 

Contingent  expenses;  construction 
of  custom-bouse. 

Fuel,  &c..  1871 

Fuel,  Ac,  1873 

Furniture  and  repairs,  1879 

Light-house  establishment:  light- 
house keepers'  salaries,  1871. 

Revenue-cutter  Service,  1870 

Lighthouse  esublishment;  light- 
house keepers'  salaries,  1870. 

Beacon-light,  end  of  pier,  Chicago, 

Salary 


Fuel,  Ac.,  1873. 

Contract  for  carrying  the  mails  on 
Pontal  Route  No.  15.281,  8  qr., 


Amount 


•2,381  00 

192  85 
113  84 
176  00 

1.000  00 

17, 418  18 

7  18 

48  91 

105  71 

570  53 

1,974  09 
10, 155  SS 

56  90 

445  83 
1.985  07 
TJ6  98 
338  39 
236  14 

153  58 

954  08 

17  45 

794  50 

5^078  38 
6,198  35 

190 

910  06 

1,71140 
1,484  56 


55.896  69 
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Sekedide  of  claims  embraced  in  the  estimates  svhmitted  by  the  Secretary  of 
War.    {See  pages  12  and  15.) 

Army  Transportation,  1873.— (DeficieDcy,  $451,096  34;  reappropriation,  $281  32.) 


Ko.of 


40,527 
44,221 
40,480 
31,847 
44,313 


33,063 
45,103 


Claimant. 


A.  A.  Coffin 

Bofinger  &  Pegram,  agents 

Estate  of  Owen  Murray 

D.  D.  McFagden 

Virginia  Sl  Truckee  Railroad  Company, 

(whole  amonnt,  $192;  balance  under 

1874,75,76) 

Central  Vermont    Railroad   Company, 

($2  75  under  1874) 

Atlantic  and  Pacific  Railroad  Company, 

(lessee  of  Missouri  Pacific) 


Aggregate  of  sundry  settlements : 
Union  Pacific  Railroad  Co.. $313, 654  03 
Kansas  Pacific  Railroad  Co.     86, 369  40 
Sioux  City  Pacific  Railroad 

Co 2,914  69 

Central  Pacific  Railroad  Co.     47, 601  66 


No.  of 
sett 


2111 
4027 
3942 
4461 


4589 
4724 
4798 


Total. 


Date. 


Jan.  18,1877 
June  9, 1877 
June  5, 1877 
Aug.  12,1877 


Sept.  28, 1877 
Sept.  18,  lb77 
Nov.   10,1877 


Various  dates. 


Ajnoant. 


$130  00 

4  83 

25  00 

59  50 


65  50 

35  82 

517  23 


837  88 


450,539  78 


451,377  66 


Army  Transportation,  1875. — (Deficiency.) 


44,112 

40,480 
42,857 
42,859 
42,861 
44,320 


44,019 

42,860 
43,959 
e,903 
».938 
44,145 

44.292 


Texas  and  Pacific  Railroad  Company, 
(in  part) 

Estate  of  Owen  Murray 

Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

Richmond,  Fredericksburg,  and  Potomac 
Railroad  Company;  $2^  38  paid  out 
of  appropriation  for  1876,  leaving  bal- 
ance of 

Union  Pacific  Railroad  Company,  (for 
the  part,  $4,625  16,  payable  from  ap- 
propriation for  1876,  requisition  has 
issued) 

Union  Pacific  Railroad  Company,  (paid 
in  part  and  part  charged  to  1874) 

Union  Pacific  Railroad  Company,  (part 
paid  from  1876) 

Union  Pacific  Railroad  Company,  (part 
paid  from  1876) 

Jeffersonville,  Madison,  and  Indianapolis 
Railroad  Company , 

Union  Pacific  Railroad  Company,  (the 
1  residue,  $5,432  30.  is  payable  from  ap- 
I  priation  for  1876,  which  is  still  ex- 
isting)  

Union  Pacific  Railroad  Company,  (A.  T., 
1874,  $8,542  93;  A.  T.,  Itf76,  $5,130  84) 


3853 
3942 
3662 
3745 
3663 


4242 

4203 
4204 
4191 
4224 
4353 

4548 
4567 


May  29,1877 
June  5, 1877 
Apr.  30,1877 
May  8, 1877 
May  •  8, 1877 


July  17,1877 

Aug.  — ,  1877 
Aug.  — ,  1877 
Aug.  — ,  1877 
Aug.  — ,  1877 
Aug.    9,1877 

Sept.  ll,18n 
Sept.  14,1877 


$11  50 

25  00 

10,301  73 

6,629  46 

14,774  60 


\22  21 

1,613  13 

7,356  84 

474  92 

383  53 

14  16 

6,037  31 
36,421  31 
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Schedule  of  claims^  &c. — Army  transportation^  1875 — Continued, 


No.  of 
claim. 


44,313 
44,366 
44,344 

44,808 
45,148 
45, 152 
45,149 

44,iro 

44,947 

45,393 
44,842 


Claimant. 


Virginia  and  Truckee  Railroad  Company, 
(whole  amount  allowed  is  $192;  the 
balance  is  under  1873,  74,  76) 

Union  Pacific  Railroad  Company,  (am't 
of  settlement,  $40,619  63 ;  the  balance 
under  1874, 76) 

Union  Pacific  Railroad  Company,  (am't 
of  settlement,  $53,959  65;  the  balance 
is  under  1876) -. 

Lieut.  Jaa.  £.  H.  Foster,  (settlement 
made  by  Q.  M.  Division) 

Central  Vermont  Railroad  Company, 
($52  26  under  1876) 

Atlantic  and  North  Carolina  Railroad 
Company,  ($6  80  under  1874) 

Annapolis  and  £lk-Ridge  Railroad  Com- 


pany 
Ltla 


Atlantic  and  North  Carolina  Railroad 
Company 

Union  Pacific  Railroad  Co.,  ($23,764  98 
imder  1874) 

OttoUhlig 

M%j.  J.  H.  Nelson,  paymaster,  (settle- 
ment by  Q.  M.  Division) 

Memphis  and  Charlestown  Railroad 
Company  .  * 

John  W.  Power,  ($2,843  01  paid  from  A. 
T.,1876) 


Total. 


No.  of  I 
sett. 


Date. 


Amount. 


4r>89  I  Sept.  28, 1877 


$17  50 


4592 


Sept.  28,1877  1   35,667  17 


I 


4591  j  Sept.  28, 1877  | 

8,1877' 

18, 1877  I 

27,1877  i 

27, 1877 

3, 1877  I 


4616 
4722 
4761 
4760 

4778 


4799 
4861 

5010 

5062 


Oct. 
Oct. 
Oct. 
Oct. 
Nov. 


Nov. 
Nov. 

Nov. 

Dec. 


5240    Dec. 


10, 1877 
13, 1877 

30,1877 

7,1877 

22,1877) 


28,539  62 

184  00 

44  40 

18  40 

1  36 

572 

5,994  52 
2, 170  93 

104  35 

2  05 
7  35 

156,823  or 


Barracks  and  Quarters,  1871  and   prior  years.— (Deficiency,  $33,433  44;  re«p- 

propriation,  $27  12.) 


35,760 
34,339 
39,634 
39,322 
42,459 
25,139 
33,874 
42,777 
23,390 
40,979 
40,586 

32,823 
42,187 

26,872 
43,658 
38,326 
39,673 
32,399 
36,060 
19,628 

35,848 
42,109 


Lucinda  Trimble,  administrator,  &c  — 

Michael  Chester 

William  Sefgmund,  (in  part) 

James  Taylor 

J.T.  D.Wilson 

Daniel  McLean 

James  D.  Jones 

Jacob  B.  Braden,  estate  of 

Beniamin  F.  Brown 

Anthony  Teetes 

Ira  Lovelace,  administrator    of   John 

Knox 

McClure  &  Buck 

Baltimore  and  Ohio  Railroad  Company, 

(in  part) 

Mrs.  Jane  Hale 

John  A.  Lynch 

John  N.  Baaer 

Richard  B.  Posey 

Matt  Seats 

Jacob  Dietz 

William  and  Robert  Gilmor,  ($91  92  paid 

by  requisition  of  June  14,  1877) 

William  Hetch 

John  Hazelrigg,  trustee,  &c 


3038 
1996 
2158 
2236 
2275 
2280 
2356 
2401 


Dec. 
Jan. 
Jan. 
F^b. 
Feb. 
Feb. 
Teb. 
Mar. 


2417  Mar. 
2430  Mar. 


3544 
3738 

3767 
3861 
3872 
3900 
3945 
3950 
4013 

6038 
3860 
4095 


4,1874 

8,1877 

22,1877 

5,1877 

13,1877 

13, 1877 

22, 1877 

7.1877 

7,1877 

8,1877 


Apr.    18,1877 
May     7, 1877 


May 
May 
May 
June 
June 
Juue 
June 


11,1877 
29,1877 
31,1877 
4,1877 
5,1877 
5,1877 
7,1877 


Apr.  19,1875 
May  29,1877 
June  19, 1877 


$2,933  33 

791  66 

60  00 

1,000  00 

55  00 

35  00 
105  89 

1,004  13 

186  00 

4  00 

300  00 
49  00 

15  40 

36  00 
45  00 

4  07 
251  04 

4  00 
159  17 

4,358  08 
193  76 
450  00 
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Schedule  of  claims j  i&c. — Barracks^  cfec,  1871  and  prior  years — Contmued. 


No.  of 


29,635 
^.597 
18,3(W 


Claimant 


24.965 


12,228 
23,801 
35,771 


9,408 


28,8jS 
29,146 

40.439  ( 

40.440  ( 
44,635 


W.  F.  Camden 

Marion  Connty,  Missouri 

Hamilton  G.  Fant 

Bank  of  Kentucky 

Wakefield  &  Son,  (Q.  M.  D.,  ^35; 
total    allowed — incidental   expenses, 

$23  14— $46) 

I  Brooke  Mackall,  Jr.^ 

j  Etmer,  Fonst  &  Co : 

,  Joseph  Trimble,  (in  lieu  of  settlement 
'      3039  of  Dec.  1874 ;  cancelled  by  Sec- 

'      ond  Comptroller  Nov.  9,  1877 

!  Joseph  Rolette,  deceased;  Mrs.  A.  Ro- 
lette, administratrix 

I  City  of  Memphis 

Wm.  K.Griffith 

I  J.  W.  Sprung  and  J.  H.  Eggers 

I  R.  C.Smith 


S.  Benedict,  deceased,  $17  under  Q.  M. 
D. ;  J.  S.  Cunningham,  administrat'Or) . 


Tot^l  . 


No.  of 
sett. 


4454 
4463 
4501 
4495 


4498 
4533 

4807 


4897 

4896 
4980 
4964 
4998 

4999 


5192 


Date. 


Aug.  22,1877 
Aug.  22,1877 
Sept.  3,1877 
Sept.    1,1877 


Sept.  1, 1877 
Sept.  8,1877 
Nov.  10,1877 


Nov.  20,1877 

Nov.  20,1877 

Nov.  26,1877 

Nov.  27,1877 

Nov.  28,1877 

Nov.  28,1877 

Dec.  20,1877 


Amoant 


$12  50 

2,280  00 
l,a*J9  84 
3,346  67 


15  51 

2,748  94 
54  00 


1,200  00 

141  67 

9,358  99 

100  00 

60  00 

30  00 
231  92 


33,460  56 


IxdDKSTAi  Expenses,  Quartermaster's   Division.— (Deficiency,  $7,996  76;  re- 
appropriation,  $477  49.) 


42,  m 
42,461 
^154 
42,148 
fi,151 
42,434 
«,150 
42,156 
42,147 
42,152 
42,158 
42,1.57 
42.486 
42,028 
40,687 

40,620 
42.784 
40,805 
42,315 
40,837 
40,837 
40,687 
40,211 
44,119 
«.761 
44,212 
44,226 
44,211 
4I.712 
44,144 
44,118 


J.  N.  .Ransom  and  one  other 

Wm.  McKinstry 

Charles  £.  Richards  and  one  other 

Isaac  Cox 

John  H.  Weldon 

B.  F.  Ferguson 

D.  H.  Smith 

F.  W.  Young  and  one  other 

Conrad  Bollinger 

Joseph  Johnson 

R.  8.  Hern  wag  and  eight  others 

0.  M.  Smith  and  one  other 

Charles  Conner  and  one  other 

William  Crane  and  one  other 

Western  Union  Telegraph  Company,  (in 

part) 

John  0*Ryan  and  one  other 

Olonzo  Hedge 

August  Gruhlke 

M.  Bloomtield  and  thirteen  others 

Union  Pacific  Railroad  Company 

Central  Pacific  Railroad  Company 

Kansas  Pacific  Railway  Company 

Eliza  C.  Getty,  widow  of  Vernon  Getty. 

James  Clarke 

Thomas  H.  Slatter  and  four  others 

Harrison  W^ilson 

Union  Pacific  Railroad  Conipany 

Union  Pacific  Railroad  Company 

Hn^h  Frazer 

Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

•Coin. 


1975 

Dec. 

28. 1876  t 

$180  00 

2033 

Jan. 

12, 1877 

45  00 

2067 

Jan. 

15, 1877 

283  33 

2069 

Jan. 

16, 1877  ! 

105  00 

2073 

Jan. 

16, 1877  , 

108  34 

2085 

Jan. 

16, 1877 

22  34 

2088 

Jan. 

16, 1877 

8  33 

2090 

Jan. 

16, 1877 

176  00 

2092 

Jan. 

17, 1877 

112  50 

2096 

Jan. 

17, 1877 

108  33 

2099 

Jan. 

17,1877 

147  00 

2100 

Jan. 

17, 1877 

178  67 

2109 

Jan. 

18, 1877  1 

29  00 

2093 

Jan. 

17, 1877 

30  00 

2235 

Feb. 

5,1877, 

147  22 

2276 

Feb. 

13, 1877  i 

90  00 

2296 

Feb. 

14, 1877  1 

26  60 

2320 

Feb. 

16, 1877 

64  50 

2371 

Feb. 

24, 1877 

714  62 

2172 

Jan. 

24, 1877 

1,414  08 

2172 

Jan. 

24,1877 

1  19 

2235 

Feb. 

5, 1877  1 

452  03 

3851 

Mav 

29,1877 

•416  67 

4011 

June 

7,1877, 

62  50 

4018 

June 

7,1877  1 

55  00 

4021 

June 

7, 1877  ' 

15  60 

4255 

July 

19, 1877 

345  49 

4271 

July 

26, 1877  1 

298  81 

4347 

Aug. 

8, 1877  , 

433  33 

4422 

Aug. 

16, 1877  ; 

271  37 

4610 

Oct. 

8, 1877  , 

830  52 
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Schedule  of  claims^  (&c. — Incidental  expenses^  Q.  M.  Div, — Continued. 


44,923 

44, 386 i 


44,196 
44,316 


Fred.  Sturaegk «  4700 

Western  Udiod  Telegraph  Company ..  "j  ' 
KansaA  Pacific  Railroad Company,(pay-  I  '  ^^^2 
ment  one-half,  $18,  to  Western  Union  ( i 

Telegraph  Company) J  | 

Union  Pacific  Railroad  Company |  4788 

Thomas  M.  De  Lonza :  4840 

Total / 


Date. 

Oct.    15,1877 

Nov.     3, 1877 

Nov.     8, 1877 
Nov.  13,1877 


Amoant. 


$119  70 

r        14  7a 


35  9» 

1,011  2A 

119  17 


8, 474  25 


Horses  for  Cavalry  and   Artillery,   1871   and  jprior  years. — (Deficiency,. 
$9,902  86 ;  reappropriatlon,  $395. ) 


42,297 
42, 104 
33,308 
40,073 
42,782 
40,307 
42,087 
33,641 
39,928 
43,592 
40,071 
44,007 
41.071 
44,048 
42,082 
42,323 
38,174 
44,109 
43,996 
39,201 
44,108 
20,001 
38,276 
44,201 
44,002 
39,400 
40,871 
44, 412 
42, 040 
34,296 
42,353 
32,785 
44,647 
44,665 
32, 76;^ 
29,781 
44,799 
23,752 
40,662 
45,072 
45,074 
25,229 
16,983 

45,120 
38.065 
39,803 


Sarah  A.  Ackerman,  administratrix 

H.  B.  Guthrie,  (in  part) 

Johanna  Frost 

John  Hertel 

John  J.  Edens 

Sarah  P.  Lee 

Emily  T.  Jackson,  executrix,  &c 

John  W.  McLeroy 

Wni.  Rohertson 

William  Hogan 

Michael  Letterer,  (Lederer) 

J.  J.  Osborne 

Mrs.  Fannie  Harding,  (in  part) 

A.  P.  Early ; 

Lewis  Warren 

Allen  Howard 

Mrs.  Nancy  Butler,  (in  part) 

Cord  Myer 

Clans  Steavens 

John  Vance 

Claus  Cordes 

Wm.  H.  Hughson 

Marion  Minton 

RichM  W.  Jordon,  deceased 

Diedrick  Lutzen 

Wm.  Floyd 

Henry  Dobbins 

Adam  Nolte 

Mrs.  Mvra  Cook,  (formerly  Montague )  . 

H.  C.  Hamilton 

G.  Hanling 

Joel  McKinney 

Robert  liatimer 

Benjamin  P.  Dobson 1 

Jonathan  Rucker  

R.  B.  Douglas 

J.  W.  Holoway 

Woodmfi"  Parks 

John  Ficken 

Chas.  W.  Tenant 

R.  H.  Jones 

D.G.Christian 

Volney  Goodhue,  deceased,  by  Jas.  Hag 

gard,  administrator 

Thomas  P.  Yates 

Thomas  H.Bell 

Mrs.  Ann  Eliza  Powell 


1970 
2101 
2113 
2086 
2298 
2300 
2310 
2422 
2428 
3507 
3523 
3667 
3706 
3732 
3737 
3862 
3898 
•39*38 
3951 
3956 
:^964 
4032 
4036 
4063 
4097 
4348 
4343 
4364 
4363 
4457 
4459 
4532 
4632 
4644 
4H41 
4646 
4630 
4576 
4667 
4817 
4811 
4806 

4847 
4863 
4831 
4856 


Dec. 

28,1876 

$7  m 

Jan. 

17,1877 

200  00 

Jan. 

18,1877 

150  00 

Jan. 

16,1877 

165  00 

Feb. 

14,1877 

150  00 

Feb. 

14, 1877 

155  OO 

Feb, 

15,1877 

130  OO 

Mar. 

8,1877 

150  00 

Mar. 

8,1877 

150  00 

Apr. 

16,1877 

120  00 

Apr. 

17, 1877 

165  00 

May 

2,1877 

112  00 

May 

4,1877 

260  OO 

May 

7,1877 

80  00 

May 

7,1877 

155  00 

May 

29,1877 

120  00 

June 

4,1877 

135  00 

June 

5,1877 

150  OO 

June 

5,1877 

125  00 

June 

5,1877 

300  00 

June 

5,1877 

130  00 

June 

9,1877 

115  00 

June 

9,1877 

145  00 

June 

13, 1877 

125  00 

June 

19,1877 

160  00 

Aug. 

8,1877 

300  00 

Aug. 

8,1877 

75  00 

Aug. 

9,1877 

100  00 

Aug. 

9,1877 

166  00 

Aug. 

22,1877 

155  OO 

Aug. 

22,1877 

150  00 

Sept. 

8,1877 

90  00 

Oct. 

9,1877 

160  00 

Oct. 

9,1877 

150  00 

Oct. 

9,1877 

140  00 

Oct. 

9,1877 

450  00 

Oct. 

9,1877 

160  00 

Sept. 

22,1877 

100  00 

Oct. 

12,1877 

80  00 

Nov. 

10,1877 

150  00 

Nov. 

10,1877 

120  OO 

Nov. 

10,1877 

240  00 

Nov. 

13,1877 

100  OO 

Nov. 

13,1877 

125  00 

Nov. 

13,1877 

60  00 

Nov. 

13,1877 

80  00 
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ESTIMATES   OF   APPROPRIATIONS.  57 

Stkedule  of  daimsj  Ac. — Horses j  cfco.,  1871  and  prior  years — Continued. 


Ho.  of 


29,776? 

29,778  5 

44,814 

29,766 

45,342 

42,317 

39,804 

45,317 

96,633 

29,7^ 

45,280 

96,609 


29,736 
38,240 

39,278 

29,779 
29,780 
29,771 


CbdmMit 


45,394 
24,408 


MiB.  Marina  Doaglas,  ($60,  under  A.  T.^ 
1871.) 

John  A.  Patterson 

Gideon  Giftbrd 

Micajah  Carter 

James  M.  Adams 

James  A.  Lncas 

Mrs.  C.  W.  Jackson 

John  Hedrick 

A.  H.  Halbert 

Tho8.E.  Mahon 

William  Woodson,  ($152  33  nnder  sub- 
sistence; $118  nnder  Q.  M.  D.;  total, 
$580  33) 

Andrew  Thompson ' 

Larkin  Willis,  dec'd;  W.R.  Willis,  adm'r, 

John  C.  Magill,  dec'd;  Lydia  A.  Magill, 
administratrix 

Mildred  Chapman 

A.  J.  Swaney 

Wm.  Wilson 

Mrs.  Mary  E.  Wormeley 

Geo.  W.Allen 

Jno.  R.  Frow,  deceased 


No.  of 
sett. 


4935 
4941 
4937 
4956 
4924 
4977 
4973 
4970 
4966 
4982 


Dmte. 


Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


26,1877 
26,1877 
26,1877 
27,1877 
27,1877 
27,1877 
27,1877 
27,1877 
27,1877 
28,1877 


5008  Nov.  28,1877 
5001  'Nov.  28,1877 
5004  I  Nov.  28, 1877 


Total. 


5002 
5120 
5179 
5183 
5185 
5198 
5206 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


6,1877 
17,1877 
19,1877 
19, 1877 
19,1877 
Dec.  21,1877 
Dec.  21,1877 


AmoQot. 


$130  00 
148  00 
125  00 
160  00 
125  00 
115  00 
250  00 
200  00 
125  00 
70  00 


310  00 

100  00 

90  00 

750  00 
100  00 
150  00 
125  00 
135  00 
150  00 
135  00 


10,297  86 


Kahoxal  CiBBfBTERiES,  1871  AND  PRIOR  YEARS.— (Deficiency,  $181  36 ;  reappropria- 

tion,  $2  49.) 


18,941 
38,188 
40,251 


Wm.  J.  Marshal],  exec'r,  et  al.,  (part  paid) . 

A.  Jarrean 

J.  H.  Van  Hage 


9444 
6862 
9151 


June  16,1874 
June  19,1875 
April  13, 1876 


Total. 


$120  00 

18  85 
45  00 


183  85 


National  Cemeteriks,  1872.--(  Deficiency.) 


26,653 
39,821 


James  S.  Fish 

Chronicle  Publishing  Company,  (in  part). 


Total. 


1671 
8546 


Sept.    8,1874 
Jan.    13,1876 


$40  00 
36  00 


76  00 


National  Cemeteries,  1875. — (Deficiency.) 


44,790      J.  H.  Wilkerson 4670    Oct.    12,1877 


$18  00 


HOBSKS  AND  OTHER  PROPERTY  LOST  IN  THE    MILITARY    SERVICE— ACT    OF    MaRCH 

3,  l&A9^Steamer8  and  other  vessels, — (Deficiency.) 


372 
133 


Steamer  B.  P.  Cheney,  Charles  Latimer, 
owner 

G.  C.  Cmmbangh,  administrator  of  J.  W. 
Wills,  value  of  a  barge 


4107 
5121 


June  21,1877 
Dec.   17,1877 


Total. 


I 


$28,370  72 

400  00 

28,770  72 
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ESTIMATES   OF   APPKOPKIATIONS. 

Schedule  of  claims j  &c. — Continued. 
Horses  and  other  Property. 


Kune  of  oUdmant 


Saml  K.  Vanghan. . . 
Sarah  S.  Madison  . . . 

Adolph  Ziperline 

H.  Von  Minden 

RoVt  B.Jordan 

Jno.  W.Sid  weU 

Wm.  Ashmead 

Wm.  E.  Fay 

Margaret  Marshall  . . 

S.  C.  Hodgnian 

J.  S.  Dolson 

Benj.  McCluer 

Henry  Jackson 

Christian  Pickell 

T.Edgar  Park 

C.B.Goodwin 

Thomas  Cabom 

Columbns  Moore 

H.  N.  Whitbeck 

Henry  F.  Sapp 

Geo.  W.  Moore 

Ezra  Fitch 

Zach  H.Hall  ....... 

David  R.  Chumley  . . 

John  Devany  

Eliza  Conden 

Edward  P.  Dawson  . 

Henry  T.  Jones 

John  Gordon 

Joseph  R.  Ward 

J.  C.  Bleck 

Lonis  T.  Grain 

Elsey  W.  Lewis 

James  C.  Harris 

John  A.  Nobletts 

Noah  Castor 

Ellen  M.  Misner 

Elijah  Pike 

Simeon  D.  Swan 

John  A.  Clark 

Nathaniel  McCalla  . . 
Nathaniel  McCalla  . . 
Richard  E.Oliver... 

James  Watson 

Harrison  P.  McBee . . 
Absalom  McKinney  . 
James  W.  Conley  . . . 

C.W.Warren 

E.  C.  Leadyard 

E.  C.  Ledyard 

Daniel  Mathew 

Jonathan  E.  Stoffer  . 
Scott  W.  Harrington 

Fielding  Hurt 

William  Huff 

J.  L.  Paxon 

Otis  E.French 

OtisE.  French 

Harmon  D.  Hunt 


▲moant  al* 
lowed. 


$127  00 
100  00 
200  00 

145  03 
120  00 
193  03 
115  00 
191  53 
100  00 

172  00 
175  00 
100  00 

173  43 
65  18 

115  00 
142  78 
150  00 
160  00 
150  00 
100  00 
100  46 
100  00 

127  40 

128  10 
92  85 

177  06 

175  00 
125  00 
150  00 

74  93 

75  00 
135  00 
170  00 
120  00 

95  68 

146  80 
50  00 

115  18 
200  00 

176  43 

150  00 
140  00 
125  00 
102  06 
134  25 

151  50 
90  00 

180  22 
150  00 
200  00 
109  00 
253  50 
200  00 
200  00 
125  00 
160  00 

152  00 
200  00 
125  00 


No.  of 
setL 


3464 
3574 
3777 
3868 
3897 
4041 
4187 
4201 
4425 
4485 
4637 
4644 
4651 
4765 
4799 
4883 
4921 
4972 
4978 
4997 
4999 
5008 
5009 
5010 
5011 
5012 
5013 
5014 
5015 
5016 
5017 
5018 
5019 
5020 
5021 
5022 
5023 
5024 
5025 
5026 
5027 
5028 
5029 
5030 
5031 
5032 
5033 
5034 
5035 
5036 
5037 
5038 
5039 
5040 
5041 
5042 
5043 
5044 
5045 


B«in»rks. 


Father  of  claimant. 
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ESTIMATES   OF   APPROPRIATIONS.  59 

Schedfde  of  claims^  itc.— Horses  and  other  j>rop«r<y— Continued. 


NuMof  claimant. 


D.C.McKillip 

James  M.  Zumwalt . . 

Louisa  George 

Wm.  8.  Coleman 

Wm.  C.  Haman 

Bloomfield  Logan  . . . 

LeRoy  Hatley 

A  F.  Jones 

Emeline  Lunsford. . . 
Emeline  Lonsford. . . 

John  Conger 

William  Hill 

William  Hill 

Chas.  F.  Ferguson  . . 
Chas.  F.  Ferguson  . . 

Callom  Mcintosh 

Chas.  8.  Parish 

Saml  Brockmire 

Joseph  M.  Jones 

John  B.  Lee 

John  B.  Lee 

JohnF.  CtaUip 

JohnF.  Cnlllp 

George  Olenn 

Wm.H.  Rolls 

InscM.  C.  Hays 

Ibiiiii  McCnne 

JioMtT.  Parshall... 

Jinwi  H.  Lajrton 

Hirriflon  Hughes 

BetlS.ljam8 

LJ.  Dillon 

Edward  B.  Hnfiman. 

D.  B.  Downing 

W.C.  Human 

Jacob  Casto 

8.  L.  Beaver 

EoVtA.Nnmnelly.. 
Wm.  M.Mitchell.... 
Jno.  W.  Leathers  . . . 

Wm.  M.  Smalley 

D.C.Nelson 

J.Baidfett 

Elias  Chapman 

Daniel  H.  Oroves 

SamTD.Haight  .... 
SamlD.  Haight  .... 

Chaa.  W.  Burris 

Fountain  Thomas . . . 
Fountain  Thomas . . . 
Richard  G.  Large  . . . 

Jisper  C.  Avery 

Jno.  8.  Baker 

Albert  June 

A.J.Wmetts 

E.aCarroU 

LCHouk 

Wm.C.Pinkley 

Andrew  Beinert 

Joseph  Gehasky 

Martha  A.  Dever.... 


Amoant  al- 
lowed. 

Xo.  of 

Mtt. 

Remarks. 

•  $110  00 

r,046 

75  00 

5047 

125  00 

5048 

Jno.  B.  Bannett. 

125  00 

5049 

100  00 

5050 

«0  00 

5051 

125  00 

5052 

125  00 

5053 

87  78 

5054 

Widow  of  J.  C.  Watson 

122  78 

5055 

Widow  of  J.  C.  Watson 

163  25 

50r»6 

125  00 

5057 

130  00 

5058 

85  00 

5059 

100  00 

5060 

90  00 

5061 

^^ 

200  (X) 

5062 

^'"-f^iiv 

100  00 

5063 

^:  \\  if.'^ 

85  00  1  5064 

\=-^^ 

135  00 

5065 

150  00 

5066 

^J^^^y 

'  125  00  5067 

^^*^^ 

145  03 

5068 

367  00 

5069 

195  00 

5070 

177  06 

5071 

100  00 

5072 

176  10 

5073 

1.52  06 

5074 

70  00 

5075 

100  00 

5076 

125  00 

5077 

100  00 

5078 

93  18 

5079 

185  00 

5080 

75  00 

5081 

100  00 

5082 

125  00 

5083 

100  00 

5084 

130  00 

5085 

175  00 

5086 

107  06 

5087 

127  06 

5088 

110  03 

5089 

102  43 

5090 

150  00 

5091 

175  00 

5092 

120  00 

5093 

125  00 

5094 

120  00 

5095 

140  00 

5096 

140  00 

5097 

122  88 

5098 

70  00 

5099 

99  78 

5100 

162  78 

5101 

200  00 

5102 

125  00 

5103 

115  00 

5104 

96  00 

5105 

166  43 

5106 
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60  ESTIMATES   OF   APPROPRIATIONS. 

Schedule  of  claimsj  &c. — Horses  and  other  property — Continued. 


Name  of  olAinuuit. 


Sam'l  M.  Tinker  .... 

Joseph  Tiilfer 

Wm.  H.Scott 

E.M.  Church 

David  Baker 

David  Baker 

H.M.  Deeds 

Joseph  Mod  tray 

W.  L.  Weeden 

W.H.Foy 

Sosan  Churchill 

M.  Y.  EaRve 

J.J.  Hall 

Brazillia  P.  Stacey . . 

B.  W.  Searle 

Andrew  J.  Berry 

James  H.  Bond 

John  H.Foster 

Wm.  R.  Cook 

Joseph  Effgers 

Benj.  D.  Fearing 

Laton  Glover 

L.P.Hay 

Wm.  Standiford 

George  W.  Stewart- . 

John  S.  Mowry 

J.  A.  Collins , 

J.  A.  Collins 

Wm.  P.  Innes 

Wm.  P.  Innes 

Juo.  H.  MUls 

E.T.Denny 

Homer  C.  Reed 

Homer  C.  Reed 

W.C.  Hopper 

John  Zier 

Isaac  Winner 

Joel  B.  McGregor 

Marshall  P.  Thatcher 
James  D.  Thompson 

Cyrus  Carter 

James  P.  Halett 

S.  G.Clark 

S.G.Clark 

E.G.Rhea 

J.  K.  &  G.  R.  Hines. 
Andrew  C.  Shepherd 

John  E.  Frank 

James  A.  Goforth  . . . 

Oliver  Vincent 

T.  A.  Sarasiu 

D.  McWilliams 

A.  Adams 

J.  M.  Coe 

J.  M.DeFriese 

J.  M.DeFriese 

D.  M.  Sprague 

J.S.  Street 

Joseph  McCoy 

John  McLean 

Philip  W.  Cox 


AmonDt  al- 
lowed. 


|90  00 

153  91 

85  00 

90  00 

140  00 

155  03 

158  95 

60  00 

75  00 

131  15 

177  78 

142  18 

150  00 

200  00 

120  00 

127  06 

107  78 

102  78 

ia5  00 

80  00 
100  00 

130  00 
135  00 

85  00 

131  43 
150  00 

130  00 
125  00 
200  00 
175  00 

82  78 

80  00 

165  00 

200  00 

47  00 

131  75 
175  74 
105  00 
150  00 

75  00 

90  00 

40  00 

200  00 

125  03 

140  00 

1,500  00 

255  56 

90  00 

29  59 

130  46 

55  00 

"  145  00 

85  00 

125  00 

174  78 
150  00 
169  25 
150  00 
251  00 
100  00 

175  00 


5107 

i  5108 

5109 

5110 

5111 

I  5112 

5113 

5114 

5115 

5116 

5117 

5118 

5119 

5120 

5121 

5122 

5123 

I  5124 

5125 

I  5126 

I  5127 

I  5128 

,  5129 

5130 

5131 

5132 

,  5133 

^  5134 

5135 

5i:« 

5137 
5138 
5139 

I  5140 
5141 
5142 

I  5143 
5144 
^144i 
5145 

,  5146 

'  5147 
5148 
5149 
5150 
5151 
5152 
5153 
5154 
5155 
5156 
5157 
5158 
5159 
5160 
5161 
5162 
5163 
5164 
5165 
5166 


Bemarks. 
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ESTIMATES   OF   APPROPRIATIONS.  61 

Schedule  of  elaimsj  dkc. — Horses  and  other  property — Continued. 


Name  of  claimant. 


AmouDt  al- 
lowed. 


I  No.  of 

I   sett   I 


Bemarks. 


Salem  Padgett 

J.  P.  JohusoD 

Joseph  Stanley 

Joseph  Stanley 

Joseph  Stanley 

ClaoH  Cords 

Caleb  Bonn 

J.R«*itz 

Maria  L.  Yost,  (administTatrix)  . 

DavidRons 

Morton  A.  Pratt 

Morton  A.  Pratt 

Henry  Scatee 

John  Wickeaer 

John  Wickeser 

James  J.  Davis 

James  T.  Tomer 

Samuel  Keller 

Ira  Pojifne 

A.  B.  Rowden 

Pollard  Appleby 

Philip  Fann  , 

Charles  Starkey 

Chma  Stephens 

Heury  Sisk 

J.T.Thomas 

J. T.  Thomas 

J.D.  Melton 

RE.  Warren 

Janws  Downing 

John  Humphreys 

Hiram  Reagan 

M.V.  Teems 

8amael  J.  Tarver 

6.  P.  Clevenger 

W.D.  Van  Norman 

B.H.Dnnbar 

A.B  Filsom 

James  F.  Gaylard 

James  B.  Harper 

Georee  Million 

Charles  A.  Steinerd 

Hosea  Springer 

Hosea  Springer 

Nathan  Akins 

F.W.Dyer 

AsaC.  Hamm 

Isaac  M.  Lnsk 

J.A.  Craft 

J.C.Abney 

John  Evans. 

D.  P.  Simmons 

Samuel  Gilbert 

Samuel  Gilbert 

Henry  E.  Snow 

H.  L.  Averill 

W.O.Camp 

H.D.Roe 

Benj.  Mills 

Joseph  Ozenberger 

HenryV.Stall 


190  00 

5167 

150  00 

5168 

30  63 

5169 

80  00 

5170 

130  63 

5171 

70  00 

5172 

100  00 

5173 

120  00 

5174 

197  78 

5175 

T.  H.  Smith. 

1.35  00 

5176 

132  78 

5177 

100  00 

5178 

33  00 

5179 

135  00 

5180 

120  00 

5181 

150  50 

5182 

115  00 

5183 

153  53 

5184 

74  50 

5185 

141  88 

5186 

125  00 

5187 

125  00 

5188 

100  00 

5189 

60  00 

5190 

100  00 

5191 

80  00 

5192 

127  06 

5193 

140  00 

5194 

100  00 

5195 

80  00 

5196 

75  00 

5197 

100  00 

5198 

100  43 

5199 

120  00 

5200 

144  25 

5201 

85  00 

5202 

150  00 

5203 

90  00 

5204 

135  00 

5205 

125  00 

5206 

90  00 

5207 

143  93 

5208 

141  60 

5209 

115  00 

5210 

68  00 

5211 

148  18 

5212 

147  00 

5213 

150  00 

5214 

171  43 

5215 

125  00 

5216 

75  00 

5217 

50  00 

5218 

200  00 

5219 

200  00 

5220 

200  00 

5221 

113  75 

5222 

150  00 

5223 

174  05 

5  24 

150  00 

5225 

75  00 

5226 

169  25 

5227 
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62  ESTIMATES   OP   APPROPKIATIONS. 

Schedule  of  clmtns,  &c. — Horses  and  other  property — Continued. 


Name  of  d^mant. 


'   Amount  al- 
lowed. 


Bemarks. 


E.R.  Brink 

E.R.BriDk... 

Robert  M.  McReynolds  . . . 

P.  K.  Parsons 

Moore  Richmond 

W.  W.  Higgins 

L.  E.  Irwin 

A.  Woodcock 

Sarah  Cooley 

S.R.Givin 

Qerrett  S.  Humphreys 

John  M.  Reynoms 

J.F.  Thresher 

James  A.  Umpleby 

Wm.  L.  Farrow 

Benoni  Mills 

J.F.Brown 

Fred.Slat« 

W.  W.  Foster 

A.  J.  Foster 

A.  J.  Foster 

W.J.Day 

J.  W.  Lncas 

P.  C.Meyer 

Geo.  M.  Mark 

James  C.  Long 

J.  W.  Horn 

J.W.Hom 

W.  C.  Moegling 

Nancy  Delany 

Edward  Hatfield 

J.  W.  Heirington 

Wm.  N.Wells 

M.M.Bamhart 

James  Martin 

W.E.Wilson 

B.T.  Waldrix 

S.B.Marks 

Wm.  E.  Yowell 

J.  S.  Donham 

F.  Pharis 

F.  Pharis , 

J.  B.  Williams 

Geo.  L.  Bone 

B.  F.  Morgan 

F.  Leber 

F.  Leber 

J.  B.  Newsome 

James  E.  Colville 

B.F.Crocker 

Fred.  Pntzer 

John  Gilbert 

Richard  M.  Hayes 

Rob't  McDaniels 

David  Rush 

J.F.Kent 

Mrs.  M.J.  Snibley 

W.R.  Cook 

W.D.  Higgins 

Cord  Meyers 

J.  W.  Sheets,  (lieut.  col.). 


$150  03 
170  03 

85  00 
200  00 
137  50 

.55  00 
100  00 

90  00 
135  00 

120  00 
110  00 
105  00 

65  00 
160  00 

150  00 

137  18 
152  20 
122  78 
165  00 
122  78 

40  00 

154  68 
146  18 
115  00 

151  25 

124  81 
234  00 
200  00 

177  88 

121  78 
80  00 

122  78 
115  00 

48  68 

173  43 

150  00 

90  00 

90  00 

170  as 

100  00 

125  00 
90  00 

260  98 
100  00 

75  00 
125  00 

30  00 
100  00 
130  00 
135  00 
114  00 

155  83 

171  18 
125  00 

138  18 
144  18 

78  00 
173  43 

178  50 
100  00 
281  28 


5228 
5229 
5230 
5231 
5232 
523:^ 
5234 
5235 
.5236 
5237 
5238 
5239 
5240 
5241 
5242 
5243 
5244 
5245 
5246 
5247 
5248 
5249 
5250 
5251 
5252 
5253 
5254 
5255 
5256 
5257 
5258 
5259 
5260 
5261 
5262 
5263 
5264 
5265 
5266 
5267 
5268 
.5269 
5270 
5271 
5272 
5273 
5274 
5275 
5276 
5277 
5278 
5279 
5280 
5281 
5282 
528:J 
5284 
5285 
5286 
5287 
5288 
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Schedule  of  claimsj  dkc. — Horses  and  other  property — Continaed. 


Name  of  el«imant 


Amoont  al      No.  of 
lowed.  sett. 


Robt  Johnson 

H.  Bryant 

H- Bryant 

Jno.  Berry 

N.T.Casey 

M.  Tbacker 

Jasper  Coats 

J.  W.  Freeman 

J.  K.  Lones 

Fred.  Joindt 

Benj.  J.  Eoath 

Thos.  J.  Wilson 

J.W.  C.Brown 

J.  W.C.Brown 

Jno.  M.  Basket 

Tho8.F.  Hare 

D.M.Claggett 

J.F.Owen 

John  H.  Howe 

Wm.  McMortry 

Orerton  Mayes 

Timothy  Minton 

Joel  Boshing 

G.W.McDaniel 

A.  Z.  Gray 

Bob't  G.  Smithers. . . 

W.B.  Chapman 

D.  A.  Hi^gins 

J.O.Lannom 

Jolm  Whitting^n  . . , 

J.W.Echohs 

D.C.  Jennings 

W.ILCohoon  ... 

Chas.  A.  Johnson  . . . 

John  A.  Clark 

James  J.  McConnell. 

8.8.McFadden 

Jannett  Taylor 

Wm.M.Leo 

Thos.  McGregor 

R,B.  Ellis 

James  V.  Powell 

R.H.Vandike 

Amos  Nichols 

Fletcher  M.  Welpton 
Francis  M.  Pitts 


To  which  add  claim  of  Thomas  M. 
Davis,  reaffirmed  by  the  Second 
Comptroller  January  5, 1878 

Total 

Steamers  and  other  vessels , 

Horses  and  other  property 

Total 


$125  00 
70  00 

70  00 
122  85 

75  00 
110  00 
100  00 
220  00 
150  03 
16G  43 

95  00 

85  00 
171  00 
160  00 
120  00 

85  03 
130  06 
150  00 

175  00 
125  00 
150  00 
125  00 
167  06 
165  00 
200  00 
140  00 

85  00 

40  00 

125  00 

75  00 

130  00 

125  00 

71  18 
200  00 

176  78 
135  68 
110  00 
147  78 
150  18 
100  00 
120  00 
100  00 
182  00 
122  00 
125  00 
102  00 


46,515  66 
135  00 


5289 
5290 
5291 
5292 
5293 
5294 
5295 
5296 
5297 
5298 
5299 
5300 
5301 
5302 
5303 
5304 
5305 
5306 
5307 
5308 
5309 
5310 
5311 
5312 
5313 
5314 
5315 
5316 
5317 
5318 
5319 
5320 
5321 
5322 
5323 
5324 
5325 
5326 
I  5327 
I  5328 
,  5329 
'  5330 
5331 
5332 
5333 
5334 


4711 


46,650  66 


$28,770  72 
46,650  66 


75,421  38 


Bemarks. 
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Schedule  of  claimsy  &c. — Continued. 

Commutation   of   Rations   to   Union   Prisoners   of    War— Joint  Resolatiooy 
July  25,  1866,  14  Stat,  364.— (Deficiency.) 


No.  of 
claim. 


CUimant 


45, 
45 
45; 
45, 
45, 
45, 
.45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 

45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 
45, 

45, 
45, 
45, 


455 
457 
456 
459 
460 
458 
435 
437 
440 
436 
438 
422 
420 
419 
421 
423 
417 
418 
432 
451 
454 
453 
452 
449 

450 
446 
445 
448 
447 
444 
443 
416 
429 
426 
427 
428 
442 
441 
434 
433 
425 
424 
430 
431 
135 

439 
641 
647 


Henry  Wi  RhiDehart 

William  West 

Peter  Wendel 

Clement  Williamson 

Hamilton  White 

I  Alvin  T.  Withers 

I  David  Harrington 

Julius  E.  Hamby 

Samuel  Heineken 

James  J.  Hall , . . . 

John  W.  Hanselman 

Theo.  T.  Brummet 

John  T.  Bee  bee 

Ancil  Brandenburg 

David  Beightler 

William  W.  Burnett 

James  H.  Baiuum 

Thomas  Q.  Blair 

Jacob  Pfortner 

Otis  D.  Morehead 

Jamcis  P.  McGahey 

Daniel  McCoUum 

John  Moore 

Martin  Manger 

(fJo.  2538  is  not  one  of  this  class.) 

John  C.  Marshall 

George  W.  Lewis 

Phaon  Laury 

Gamaliel  J.  Lund 

Peter  Lloyd 

Peter  Kremer 

Theo.  Keller 

Robert  B.  Armstrong 

Robert  T.  Cooper 

Alex.  C.  Carman 

Thomas  M.  Christian 

Moses  Coffey 

George  Hudson 

Joseph  Hough 

Jesse  Gmbb 

Brisco  Goodhart 

William  H.  Carpenter 

Fred.  W.  Cady 

Martin  V.  Day 

Gideon  P.  Douc^hman 

John  W.  Doughty,  deceased,  (Edward 
Douchty's  father) 

Samuel  C.  Haines 


Benjamin  Price. 

Silas  B.  Harrington,  deceased. 

Total 


No.  of 
sett. 


2514 
2515 
2516 
2517 
251« 
2519 
2520 
2521 
2522 
2523 
2524 
2525 
2526 
2527 
2528 
2529 
2530 
2531 
2532 
2533 

25:m 

2535 
2536 
2537 

2539 
2540 
2541 
2,542 
2543 
2544 
2545 
2546 
2547 
2548 
2549 
2550 
2551 
2552 
2553 
2554 
2555 
2556 
2557 
255tj 

2596 
2598 
2640 
2641 


Date. 


Dec. 
Dec. 
Dec. 
Dec 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec 
Dec 
Dec. 
Dec. 
Dec 

Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec. 
Dec 
Dec. 
Dec 
Dec. 
Dec. 
Dec 
Dec 
Dec. 
Dec 
Dec. 
Dec. 
Dec 
Dec 
Dec 

Dec. 
Dec 
Dec. 
Dec 


Amount. 


1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877  I 

1877  I 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 


$37  75 
21  00 

5  00 

6  50 

7  5» 
27  75 

74  50 
6  25 

6  75 
32  75 

29  75 
14  75 
26  50 

3  25 
2  75 

11  00 

625 

139  50 

5  00 

17  50 

7  00 
350 

55  25 
550 

225 

8  75 
21  00 

18  75 
103  75 

925 
21  00 
48  25 

5  25 
37  00 

75  50 
17  50 

4  50 

30  75 

56  00 
39  00 

7  75 

11  00 

>   95  00 

10  25 

76  25 
30  75 
17  50 

48  75 


1.348  75 


Ordnance  Service,  1871  and  prior  years. — (Deficiency.) 

Certified  by  acconntin|j(  officers : 
Thomas  Slevin,  hauhng  pig-iron 


1102  75 
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Schedule  of  claims^  &c, — Gontiuued. 

Belief  of  Certain  Musicians  and  Soldiers  for  Losses  at  Fort  Sumter  in 
1861— Act  of  July  24,  1861.— (Deficiency.) 

Cerdfied  by  acconnting  officers : 
EdmiiDd  Walsh,  late  private,  Company  "  H,"  4th  Artillery $15  00 

($194  carried  to  the  snrplos  fond  Jane  29, 1672.) 


APPENDIX  L. 

IhcpUmaiion  of  the  eetimates  of  the  Commissioner  of  Patents.    (Seepage  16.) 

Department  of  the  Interior, 
United  States  Patent  Office,  Washingtonj  D.  C,  October  9, 1877. 

Sir:  •  •  •  I  have  asked  for  an  additional  appropriation  of 
$43,600  for  the  contingent  and  miscellaneous  exi)ense8  of  the  office  for 
the  current  fiscal  year.  This  is  not  in  the  nature  of  a  deficiency,  but 
to  meet  the  extraordinary  expenses  resulting  from  damages  by  fire  and 
water.  I  have  itemized  the  purposes,  and  carefully  estimated  the 
amounts  required  for  each  outlay.  I  find  that  I  can  relieve  to  some 
extent  the  already  over-crowded  cases  in  the  east  and  south  hall,  and 
provide  for  a  time  for  the  accruing  models,  by  constructing  a  platform 
and  second  tier  of  cases  on  the  south  side  of  the  F-street  hall,  similar 
to  that  upon  the  north  side.  For  this  I  have  estimated  the  cost  of  the 
latter  $12,000. 

It  having  been  determined  to  remove  from  the  attics  of  this  building, 
the  drawings  and  specifications  now  stored  there,  amounting  to  sev- 
eal  tons*  I  have  estimated  that  $4,000  will  be  required  to  fit  up  rooms 
uid  shdving,  and  remove  and  rearrange  them  in  new  cases. 

The  awnings  were  all  destroyed  at  &e  time  of  the  fire,  some  fumi- 
tore,  imd  many  valuable  drawing-instruments  in  use  by  tracers  occupy- 
ing alcoves  in  the  burnt  portion  of  the  model-room  were  abandoned 
Mid  destroyed.  The  furniture  and  carpets,  by  repeated  hasty  removals 
and  dn^chings,  have  become  very  much  damaged  and  defaced,  and 
extensive  repairs  are  necessary.  I  have  estimated  the  immediate  ex- 
pense at  $10,000. 

To  carpet  and  furnish  the  rooms  in  the  Wright  building,  occupied 
by  the  copying  and  tracing  divisions  of  this  office,  will  require  $600. 

To  restore  and  classify  such  metal  models  as  were  damaged  but  not 
destroyed  by  fire,  heretofore  mentioned,  by  skilled  workmen,  I  estimate 
will  cost  $5,000. 

Much  expense  nas  been,  and  more  will  probably  be,  incurred  for 
labor,  material,  &c,  in  temporarily  protecting  the  property  of  the  office 
from  damage  by  fire,  the  water  tlm)wn  into  the  building  to  extinguish 
it,  and  subsequent  storms.  This  is  an  extraordinary  demand  upon  the 
present  contingent  fund  of  the  office.  I  have  estimated  it  at  $2,000, 
and  asked  its  reimbursement. 

By  reason  of  the  loss  and  damage  to  models  and  drawings,  and  the 
derangement  of  models,  drawings,  files,  and  specifications,  an  additional 
<Mc^  and  laboring  iorce  wiU  oe  necessary  to  rearrange  them,  and 
obtain  necessary  information  for  the  use  of  the  examining  corps  in  the 

H.  Ex.  Doc.  45 6 
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current  work  of  the  office,  and  for  responses  to  letters  of  inquiry.  I 
have  estimated  the  additional  expense  for  this  purpose  for  the  present 
fiscal  year  at  $10,000. 

By  careful  survey  and  actual  estimate  it  is  found  that  upwards  of 
(6,000,000  copies  of  drawings  and  back  issues  of  patents  have  been 
destroyed  or  «o  defaced  that  reproduction  is  necessary.  To  reproduce 
these  it  will  cost,  at  the  rate  paid  for  photo-lithographic  drawings  of 
current  issues,  $60,000.  I  believe  that  three-fourths  of  these  can  be 
reproduced  during  the  present  fiscal  year,  and  have  asked  for  an  ap- 
propriation of  $45,000  for  this  piupose.  The  balance  ($15,000J  is  in- 
cluded in  the  estimate  for  the  next  fiscal  year  under  the  head  ox  photo- 
lithographing  current  and  back  work. 

For  photo-lithographing  current  issues  I  have  asked  for  $15,000  to 
meet  a  deficiency  in  the  appropriation  for  this  purpose  for  the  cmreiit 
fiscal  year.  It  has  been  impossible  to  secure  a  contract  for  the  prompt 
and  satisfactory  execution  of  this  work  at  a  cost  less  than  an  aggregate 
of  $40,000  per  annum. 

For  the  "  Official  Gazette"  I  have  also  been  obliged  to  ask  for  an 
appropriation  of  $15,000,  to  cover  a  deficiency  in  the  appropriation  for 
this  work  for  the  current  year.  I  have  explained,  in  referring  to  my 
estimates  for  the  ensuing  fiscal  year,  that  the  cost  of  the  illustrated  por- 
tion of  the  paper  is  $19,000  per  annum  and  upwards,  and  the  expense 
for  employes  is  as  much  more. 

Very  respectfully,  your  obedient  servant, 

ELLIS  SPBAE, 
Commissioner  of  Patents. 

Hon.  Secretary  of  the  Interior. 


APPENDIX  M. 


Explanation  of  estimates  for  Columbia  Institution  for  the  Deaf  and  Dumb. 

{See  page  19.) 

Columbia  Institution  for  the  Deaf  and  Dumb, 

April  26, 1877. 

Sir:  Acknowledging  the  receipt  of  your  esteemed  favor  of  the  17th 
instant,  I  have  the  honor  to  forward  herewith  estimates  of  appropria- 
tions for  the  service  of  this  institution  for  the  fiscal  year  ending  June 
30,1878. 

The  amounts  submitted  were  included  in  our  estimates  of  September 
19, 1876^  designed  to  provide  for  the  next  fiscal  year,  but  were  not 
appropriated  at  the  last  session  of  Congress. 

The  likelihood  of  our  needing  the  amount  asked  to  be  added  for  the 
support  of  the  institution,  viz.,  $3,000,  is  now  much  greater  than  when 
it  was  originally  asked  for  last  September,  for  the  reason  that  the  esti- 
mate for  the  completion  of  our  buildings  was  favorably  acted  upon  by 
Congress. 

We  expect  our  College  building  to  be  ready  for  occupancy  in  October 
next,  and  we  have  every  reason  to  believe  that  the  number  of  our 
pupils  will  be  much  increased  over  that  of  the  current  year.  To  pro- 
vide for  this  increase,  and  for  the  proper  care,  warming,  and  lighting 
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of  the  new  building,  we  shall  be  sure  to  require  the  full  amount  esti. 
mated  for,  last  September. 

The  need  for  the  appropriation  for  the  enclosure,  improvement,  and 
care  of  our  grounds,  is  more  pressing  than  when  the  estimate  was  first 
submitted.  No  appropriation  for  this  object  has  been  made  for  several 
years,  and  many  portions  of  our  fences  are  in  so  dilapidated  a  condition 
88  to  be  at  the  mercy  of  every  high  wind.  Tramps  and  marauders 
break  through  these  old  fences  with  ease,  and  we  find  it  impossible  to 
give  even  the  appearance  of  protection  to  the  grounds  at  many  points. 

The  front  line  of  our  grounds  has  been  so  interfered  with  by  the 
grading  and  curbing  of  Boundary  street  as  to  present  a  very  discredita- 
ble appearance,  for  the  remedy  of  which  we  have  no  funds  at  our  com- 
mand. 

The  completion  of  our  buildings  will  necessitate  a  considerable 
unount  of  grading  of  roads  and  walks  to  provide  suitable  approaches, 
uid  it  is  veiy  important  to  the  health  of  the  institution  that  we  should 
extend  and  improve  our  system  of  drainage. 

The  amount  now  submitted  as  an  estimate  will  not  be  sufficient  to 
complete  all  the  improvements  that  are  important  for  the  final  arrange- 
ment and  2)roper  enclosure  of  our  grounds ;  it  is,  however,  as  much  as 
we  ought,  perhaps,  to  ask  in  a  single  year. 

With  a  view  of  very  greatly  reducingthe  ultimate  expense  of  enclosing 
onr  grounds,  which  should  have  a  strong  iron  railing  at  least  along  the 
line  on  Boundary  street,  I  venture  to  suggest  that  the  railing  around 
Lafayette  square  might  be  turned  over  to  the  institution,  the  expense 
of  removal  being  met  out  of  the  appropriation  now  asked  for.  So 
bigh  and  heavy  a  railing  is  of  no  x>ossible  importance  where  it  stands, 
and,  as  a  matter  of  taste,  would  be  condemned  by  any  competent  land- 
scape architect,  while,  as  a  part  of  the  permanent  enclosure  of  the 
premises  of  this  institution,  its  full  value  would  be  realized.  I  would, 
therefore,  respectfully  urge  that  Congress  be  asked  to  authorize  its 
transfer  to  this  institution. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

E.  M.  GALLAUDET, 

President  J  &c. 

Hon.  Secretary  of  the  Interior. 


Columbia  Institution  for  the  Deaf  and  Dumb, 
Sir:  August  2S^1S77. 

•  •  •  •  •  •  • 

1  also  submit  an  estimate  of  five  thousand  dollars  for  the  fitting  up 
and  furnishing  of  the  buildings  of  the  institution,  [but  two  thousand 
five  hundred  dollars  is  submitted  in  the  estimate,  as  a  like  amount  was 
appropriated  for  this  object  in  the  deficiency  act  of  December  15, 1877,] 
which  I  have  placed  on  a  deficiency  blank,  and  i:equest  that  it  may  be 
inserted  among  the  estimates  asked  to  be  appropriated  for  the  service 
<rf  the  current  fiscal  year. 

The  need  for  this  appropriation  grows  out  of  the  probable  completion 
and  occupancy  of  our  College  building  by  the  first  of  l^ovember  next, 
■mch  new  furniture  and  many  fixtures  of  a  more  or  less  permanent 
dBuracter  being  necessary  for  the  proper  accommodation  of  those  who 
win  occupy  the  new  building. 
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I  beg  leave  to  call  attention  to  estimates  submitted  under  date  of 
April  26,  1877,  which  I  have  not  repeated,  but  which  are  needed  for 
the  reasons  set  forth  in  my  letter  of  the  date  just  named. 
I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

E.  M.  GALLAUDBT, 

Presidenty  &e, 
Hon.  Secretary  of  the  Interior. 


APPENDIX  K 


Explanatuyn  of  the  estimate  under  the  head  of  Geographical  Survey  of  the 
Territories.    (See  page  23.) 

Department  of  the  Interior, 
U.  S.  Geographical  and  Geological  Survey ^  Rocky  Mountain  Regionj 

Washington^  D.  0.,  August  24, 1877. 

Sir:  Under  date  of  May  8, 1877,  I  received  instructions  from  the 
Secretary  of  the  Interior  as  follows: 

"Sir:  You  are  hereby  notified  that  the  lease  of  the  building  on  the 
comer  of  Eighth  and  G  streets,  in  this  city,  will  terminate  on  the  3l8t 
instant,  and  that  on  said  date  this  Department  will  quit  possession  of 
the  same. 

"Very  respectfiilly, 

"0.  SCHURZj  8ecref4Jfy. 
"Major  J.  W.  Powell, 

"  Office  of  the  U.  8:  Geological  amd 

Geographical  Survey  of  the  Territories,^ 

Since  that  time  the  materials  of  my  office  have  been  stored  in  the 
basement  of  the  building  known  as  the  Patent-Office  bmlding,  and 
four  rooms  in  a  private  dwelling  have  been  occupied  as  offices.  These 
rooms  were  not  rented  by  the  Department,  and  no  pledge  has  been  made 
for  the  payment  of  the  rent  by  the  Government,  as  there  was  no  au- 
thority of  law  therefor,  and  no  appropriation  from  which  it  could  be 
paid. 

Heretofore  the  furniture  used  in  the  offices  under  my  direction  has 
been  borrowed  from  other  bureaus  of  the  Intetior  Department,  and 
such  fiimiture  has  been  quite  inadequate  to  the  wants  of  my  office, 
and  finally  it  has  been  found  necessary  to  return  it. 

It  is  believed  these  statements  will  fully  explain  the  necessity  for 
the  estimate  of  $4,000,  for  office-rent  and  furniture,  which  I  submit 
herewith. 

I  am,  with  great  respect,  your  obedient  servant,  

J.  W.  POWELL. 

Hon.  Secretary  of  the  Interior, 

Washingtony  D.  C. 


Department  of  the  Interior, 
IL  S.  Geographical  and  Geological  Survey y  Rocky  Mountain  Region^ 

Washingtony  D.  C,  August  24, 1877. 

Sir:  In  the  summer  of  1875,  by  direction  of  the  Secretary  of  the 
Interior,  a  survey  was  tnade  of  the  Black  Hills  of  Dakota.    This  survey 
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was  made  by  Mr.  Walter  P.  Jenney,  assisted  by  several  scientific  gen- 
tlemeivEuid  a  preliminary  report  was  published  early  in  1876. 

Mr.  Henry  Newton,  the  geologist,  also  prepared  an  elaborate  and 
careful  report  on  the  geology  of  the  district,  and  the  geographers  of 
the  expedition  prepared  contour  and  hachure  maps. 

In  the  meantime  Mr.  Jenney  and  the  geographic  assistants  had  re- 
tired from  the  work,  and  the  preparation  of  the  final  report  was  left  to ' 
Mr.  Henry  Newton,  the  geologist.  In  Maylast,  Mr.  Newton  received 
the  following  instructions : 

"  Depabtment  of  the  Interior, 

"  Washingtony  D.  C,  May  26, 1877. 

"Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  23d  instant,  relative  to  the  material  prepared  for  your  report  on 
the  geological  and  mineralogical  examination  of  the  Black  Hills,  made 
by  yourself  in  connection  with  Professor  W.  P.  Jenney,  in  the  summer 
of  1875,  in  which  you  express  a  desire  to  turn  over  such  material  to 
3fajor  J.  W.  Powell,  in  view  of  its  publication  in  his  report. 

"Your  letter  and  the  accompanying  papers,  signed  by  a  number  of 
scientific  gentlemen  of  your  city,  setting  forth  their  views  as  to  the 
value  of  your  work,  was  referred  to  Major  Powell,  who  reports  that, 
from  personal  examination  of  the  same,  he  deems  it  to  be  of  great  value. 
You  will,  therefore,,  deliver  to  Major  Powell  the  reports,  maps,  and 
illustrations  of  your  work  in  the  Black  Hills,  in  order  that  the  public 
may,  at  an  early  day,  have  the  advantage  of  your  labors. 
"Very  respectfidly,  your  obedient  servant, 

"C.  SCHUBZ,  Secretary. 

^Professor  Henry  Newton, 

"  JTeir  TorJc.^ 

He  work  having  thus  been  placed  under  my  charge,  I  have  caused 
careful  estimates  to  be  made  of  the  cost  of  engraving  and  printing  the 
maps,  and  also  of  engraving  and  printing  the  geological  plates,  and  it 
has  resulted  in  the  amount  placed  in  the  estimate  which  I  submit  here- 
with. 

The  rei)ort  is  one  of  very  great  value,  and  the  survey  has  already 
cost  the  Government  many  thousands  or  dollars,  and  it  is  deemed  wise 
to  ask  for  the  small  appropriation  of  $4,840  to  complete  the  work,  and 
to  give  the  results  to  the  world. 

I  am,  with  great  respect,  your  obedient  servant, 

J.  W.  POWELL. 
Hon.  Secretary  of  the  Interior, 

Washington^  B.  C. 


APPENDIX  O. 

B3cplanaii(m  of  estimates  for  Expenses  of  United  States  Courts  amd  Sup 
port  of  Convicts.    {Seepage  42.) 

Department  of  Justice,  February  13, 1878. 

Sir  :,  I  have  the  honor  to  transmit  herewith  estimates  of  existing  de- 
Ikaencies  in  appropriations  disbursed  by  this  Department,  with  the  re- 
quest that  you  will  lay  them  before  Congress  for  its  action. 
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There  will  be  needed  the  sum  of  one  hundied  and  ten  thonsand 
(110^000)  dollars  to  pay  unsettled  accounts  chargeable  to  the  fund  for 
paying  the  expenses  of  the  United  States  courts  for  the  fiscal  year  end- 
ing June  30, 1877. 

There  will  be  required  the  sum  of  eight  thousand  (8,000)  dollars  to 
supply  a  deficiency  in  the  fund  for  transferring  convicts  from  the  Dis- 
trict of  Columbia,  which  is  now  exhausted. 

The  reasons  for  applying  for  these  sums  are  set  forth  in  the  accom- 
panying letter,  dated  this  instant,  and  abstract  of  the  First  Comptroller 
of  the  Treasury,  which  are  respectfully  submitted. 
Very  respectfully, 

CHARLES  DBVBNS, 

Attamey  OeneraL 

Hon.  John  Sherman, 

Secretary  of  the  Treasury. 


Treasury  Department, 
First  Comptroller's  OfflcCy  February  12,  1878. 

Sir:  In  answer  to  your  letter  of  the  1st  instant,  I  have  the  honor  to 
state  that  in  my  opinion  an  appropriation  of  one  hundred  and  ten  thou- 
sand dollars  ($110,000)  will  be  required  to  pay  the  unsettled  accounts 
of  ofiScers  of  United  States  courts  and  the  miscellaneous  claims  which 
are  chargeable  to  the  judiciary  fund  of  the  fiscal  year  ending  June  30, 
1877.  I  transmit  herewith  an  abstract  of  the  accountis  and  claims  of 
this  description  which  are  now  before  this  Department.  Others  are 
coming  in  daily,  and  it  is  impossible  to  state  the  exact  sum  needed. 

The  abstract  does  not  contain  any  of  the  accounts  for  which  an  ap- 
propriation was  made  on  the  21st  of  November,  1877,  and  yet  it  amounts 
to  $93,597  34. 

There  is  a  balance  of  $15,553  62  to  the  credit  of  the  appropriation  on 
the  books  of  this  Department,  of  which  about  $5,000  is  available  for 
the  payment  of  the  accounts  included  in  the  abstract.  The  residue  is 
appUcable  to  accounts  previously  received,  which  it  has  been  imprac- 
ticable to  settle  up  to  this  date. 

The  appropriation  for  1878  for  support  of  convicts  transferred  from 
the  District  of  Columbia  is  exhausted.  It  is  estimated  that  at  least 
eight  thousand  dollars  will  be  required  to  supply  the  deficiency,  and  an 
appropriation  of  that  sum  is  necessary. 

I  am  not  at  present  advised  of  any  other  deficiency  of  appropriation 
under  your  Department  than  those  above  mentioned. 
Very  respectfully, 

B.  W.  TAYLER, 

Comptroller. 
Hon.  Charles  Devens, 

Attorney  General 
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Abgtraei  of  wuetlled  aeoounts  and  claims  before  the  Treasury  Departmenif  for  ex^penses  of 
United  States  Courts,  in  the  year  ending  June  30,  1877. 


DUiricts. 

< 

I 

• 

1 

Commissioners. 

1 

h 

1 

s 

a 

AUtmnft,  TfATthfrm 

11, 181  13 
960  85 

195  90 

AUbttna,  Middle 

199  60 

8158  35 

AlAtjama,  Soathem 

110  50 

$736  39 

Arisona 

si  66 

69  30 
"iOM 

56  75 
90  00 
33  05 

Arkanns  Saeten 

Caafoniia 

3,741  96 
150  60 

CotoitKlo 

1500  66 

1,789  95 

CouMctieot 

9  10 
94  95 
84  10 
40  70 

748  91 

DakoU 

Delaware 

Vktriet  of  Colombia 

389  90 

99  00 

Florida,  Xorthem 

948  30 

Florida,  Soathem 

930  06 

n««r£U             , 

190  10 

1,655  94 

T4fdt? 

59  44 

494  90 
190  10 

■'544"75 

TlHnois.  Northern 

3,000  00 

miooia.  Soathem 

Indiana 

45  00 
1,900  00 

1,197  15 
345  15 

4,916  19 

Iowa 

940  95 
70  55 
116  50 
103  45 
90  45 

9,719  70 

28  50 

5,469  85 

307  57 

Keataeky 

•j,981  40 

T^ldana     

1,339  60 

M>^*Mr 

^••Ttand 

595  00 
3,016  09 

IfW^Mgaa.  Ktmifim  .... 

1, 170  00 
1,187  55 

498  60 

48  65 

830 

55  80 

MfDiMw^ta    

Xisiissippi,  Northern .... 



lOwmif  "Eastern 

4,301  80 

IlkiMiil,  Wostem 

106  60 

330  00 

375*66 

16  80 

114  75 

18  90 

1,000  70 

100  00 

SiSsfa :::::::::;:::::: 

^40 

9«vHampehir« 

345  41 

Xsw  Jersey 

1,895  00 

74746 

933  60 

1,950  05 

775  00 

KewMezioo 

1,005  00 

1, 104  76 
317  00 

8,004  10 

5«w  York,  Soathem 

705  00 

496  50 

5«w  York^  Baatem 

85  00 
40  00 

30  66 

North  Carolina,  Sastem.. 
North  Carolina,  Western. 
Ohto,  Korthm 

158  83 
1,136  64 

45396 
3,476  75 

1,794  71 

473  50 

3, 017  41 
103  98 

Oblo,  Soathem 

49  50 
10  00 

5,590  61 

33  95 

"5666 

1,405  61 

PoaasylTania,  Sastem  . . . 
PcnasTlTaaia.  Western  .. 

1,603  79 

154  35 

470  95 

87  10 

345  70 

Soath  Caiolinm 

Teaoessee,  Eaatem 

T«aneaB«ei  Middle ....'... 

T7  80 

949  66 

Texas,  Ksatem  

306  10 
375  00 

tezas^  Western 

901  50 
90  90 

rtsb.' 

99  85 

35  75 

1. 416  14 

Vennoat 

Virvinia.  Weatera 

900  00 

458  34 

w«Sv£^ir^:: :::::: 

39  55 

WiseonsiL  Baatem 

11  75 
688  79 

Wissonain.  Weatem 

59  13 

98  05 

40  09 

Total 

1,380  80 

875  00 

11,106  04 

10,079  60 

1,031 10    96.183  30  1^ 

1,499  86 

33,455  55 

•             1 

RECAPITITLATION. 


Attorneys |6,380  80 

Assistant  attorneys 875  00 

Clerks 11,106  04 

Cemniasioners 10,079  60 

Bent 1,031  10 


Board  of  prisoners |S6, 183  39 

MisceUaneoos 4,499  86 

Marshals 33,455  55 


^ggreg^te 93,507  34 


NoRL^The  adoeeUaneoas  claims  are  oomposed  ptinolpally  of  contingent  expenses 
aA  hy  the  marshals,  bat  preeeoted  direct  to  the  Treasary  Department. 


N4hy 


of  ooorta  not 
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45th  Congress,  )  HOUSE  OF  RBPEESENTATIVES.  i  Ex.  Doc. 
2dSesnon.       ]  \    No.  46. 


BEAPPROPEIATIONS  FOR  1875,  AITD  PRIOR  YEARS. 


LETTER 


FROM 


THE  SECRETARY  OF  THE  TREASURY, 


TRANSMmXNG 


EHimates  of  amounts  to  be  reappropriatedfor  the  year  1875,  and 
for  prior  years. 


FiBRUART  8,  1878. — Referred  to  the  Committee  on  Appropriations  and  ordered  to  be 

printed. 


Treasury  Departscent, 
Washington^  I).  C,  February  6, 1878. 

Sir:  I  have  the  honor  to  transmit  herewith,  in  compliance  with  the 
reqniremente  of  section  5  of  ^^  An  act  making  appropriations  for  the 
service  of  the  Government  for  the*  fiscal  year  ending  June  30, 1875,  and 
for  other  purposes,"  approved  June  20, 1874,  a  statement  of  such  of  the 
balances  of  appropriations  carried  to  the  surplus  fund,  under  the  pro- 
visions of  said  act,  as  are  required  to  be  reappropriated  for  the  service 
of  the  fiscal  year  1875,  and  prior  years,  amounting,  in  the  aggregate, 
to  $477,636  21. 

Very  respectfully, 

JOHN  SHERMAN, 

Secretary. 
Hon.  Samuel  J.  Randall, 

Speaiker  of  the  House  of  Representatives. 
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APPENDIX. 


APPENDIX  A. 

S^edule  of  dainu  embraced  in  the  estimates  submitted  by  the  Secretary 
of  War.    (See  pages  6  to  10.) 

Pay,  &c.,  of  the  Army,  1874.— (Reappropriation.) 

Anean  of  pay : 

Daniel  Chase,  late  Major  U.  8.  A f2,437  50 

John  McCaffrey,  Company  "  M,"  8th  U.  S.  Cavalry 7  10 

Michael  Cnllen,  Company  "  M."  8th  U.  8.  Cavalry 27  61 

James  Wilson,  Company  "  I,"  7th  U.  8.  Infantry 63  03 

C.  W.  Wingard,  paymaster 4  16 

Total 2,529  40 

Medical  and  Hospital  Departmbnt,  1871  and  prior  years. — (Reappropriation.) 

Services: 

8.  S.  Bicknell,  late  acting  assistant  surgeon $36  11 

Services  as  nurse : 

John  C.  L.  Campbell,  late  private  80th  Indiana  Volunteers 28  75 

Hospital  supplies : 

James  Gormley 671  75 

Senrices: 

John  W.  Moore,  M.  D 33  50 

Medicines: 

James  M.  Perry 42  66 

Services: 

8.  B.  Thompson,  M.  D 106  66 

A.  L.  Taylor,  contract  surgeon 447  66 

J.  B.  Torbert,  contract  surgeon 50  00 

H.  0.  Whitlock,  contract  surgeon 180  00 

George  Q.  Wheeler,  contract  surgeon 300  00 

Total 1,8OT  08 

Medical  and  Hospital  Department,  1872.— (Reapivropriation.) 

Medical  supplies : 

William  WeUs  &  Co $134  55 

Medical  and  Hospital  Department,  1875. — (Reappropriation.) 

Services,  &.c. : 

Henry  Lambert $198  00 

Expenses  of  Military  Convicts.— (Reappropriation.) 

1872 $138  88 

^ : 2:W  00 

1«4 238  00 

(Being  amounts  due  the  Tennessee  penitentiary  for  keeping  military  convicts  from 
December  1, 1871,  to  June  30,  1874.) 

H.  Ex.  Doc  46 2 
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Schedule  of  clmmsy  &o. — Continaed. 

Draft  and  Substitute  Fund,  1871  and  prior  years. — (Reappropriation.> 

TranBportation  services : 

Barnes  &  Co $49  20 

Erastus  L.  Gay,  special  detective 26  67 

The  National  Bank  of  Malone,  New  York,  owner  of  nnpaid  check 

issued  by  Captain  F.  H.  BarroU,  disbursing  officer 95 

Friend  Palmer,  owner  of  check  as  above 7  44 

Riggs  &  Co.,  owner  of  unpaid  check  issued  by  Captain  E.  Lodor, 

disbursing  officer 3  OO 

Gutterin  Peterson,  payee  of  check  issued  by  Captain  F.  H.  Barroll, 

disbursing  officer ♦ 1  86 

Transportation : 

W.  W.  Sweetser 71  09 

Total 160  19 


Bounty  to  Volunteers,  their  Widows  and  legal  heirs,  1871  and  prior  ykars — 

(Eeappropriation. ) 

•  John  Hanna,  6th  Mich.  Cav 175  OO 

•  Francis  M.  Davis,  46th  Ind.  Vols 100  OO 

•  Charles  Young,  2d  La.  Vols 75  00 

•  Thos.  Turk,  1st  Cal.  Cav 200  00 

•Hy.  H.Pillsbury,  148th  N.  Y.  Vols 75  00 

•  Milton  Kemp,  6th  W.  Va.  Cav lOO  00 

•  Joseph  A.  DavU,  9th  W.  Va.  Vols 165  00 

•  Harlan  P.  Green,  7th  Pa.  Cav 100  00 

•  Geo.  G.  Neiman,  52d  Pa.  Vols 100  00 

•  Jas.  Harkuess,  35th  Iowa  Vols lOO  00 

•Wm.  S.  Brown,  IstM.M.B.  Cav lOO  OO 

*JohnKelly,  14  th  N.  Y.  Cav 75  00 

•  Sam'l  Aladire,  13th  Ind.  Vols 145  00 

•Jas.  J.  Adock,:?3dIll.  Vols 160  00 

•JohnW.  Beverly,  1st  Ohio  Cav 33  33 

•H.  P.  Beaman,3d  Vt.Vols lOO  00 

•  John  P.  Benson,  1st  Ill.Cav lOO  00 

•  S.  H.  Barto,  104th  Ohio 75  00 

•C.  E.Bowen,  4th  Mich 75  00 

•KarlBackert,  62dPa 100  00 

•  E.  W.  White,  4th  Vt lOO  00 

•G.F.  Cowan,  12th  Wis lOO  00 

•  H.  H.  White,  9th  Ohio  Cav 60  00 

•Elry  Boon,  32d  Ohio....  ^ lOO  00 

•Dan  Savage,  14th  Ohio 340  00 

^  C.  G.  Lathams,  P.  T.  Carlisle  barracks,  U.  S.  A lOO  00 

*Wm.  H.J^uUer,  1st  Mass lOO  00 

•  Henry  Bell,  77th  U.  S.  C.  T lOO  OO 

•  Solomon  Hobbs,  12th  U.  S.  C.  H.  A. 199  27 

•  Hugh  Cartan,  3d  U.  S.  Cav 88  40 

•  Daniel  Jenkins,  2d  U.  S.  Cav 20O  00 

•  Daniel  Pitchett,  10th  U.  S.  C.  T 100  00  , 

•PeterThreet,  10th  U.  S.  C.  T lOO  00 

•  Bolton  McLane,  5th  U.  S.  C.  H.  A 289  00 

•  Jacob  Green,  4th  U.  S.  C.  H.  A 100  OO 

•  Matt  Jackson,  4th  U.  S.  C.  H.  A lOO  OO 

•  Samuel  Malone,  4th  U.  S.  C.  H.A 100  OO 

•  Nelson  Holiday,  8th  U.  S.  C.  H.  A 30O  OO 

•  John  H.  Gamer,  14th  U.  S.  C.  T 100  OO 

•  Benjamin  Key,  19th  U.S.  C.T 200  OO 

•  Daniel  McKelly,  14th  U.  S.  C.  T 100  GO 

•BenEoss,4thU.  8.  C.  H.A 100  OO 

•  James  Booker,  108th  U.  S.  C.  T 25  OO 

•  Henderson  Birt,  63d  U.  S.  C.  T 100  OO 

•FrankAnkram,  33dU.  S.  C.T 100  OO 

•  Henry  Adams,  33d  U.  S.  C.  T 100  OO 
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Schedule  of  claimsy  &c, — Continued. 

•PrinceWeathera,  33dU.  8.  C.  T $100  00 

•Michael  Hinds,  97th  U.  8.  C.  T 100  00 

•Joeeph  Whitfield,  35th  U.  8.  C.  T 100  00 

•Charles  Mullen,  36th  U.S.  C.T 100  00 

•William  Johnson,  23d  U.S.  C.  T 300  00 

•Edward  Proctor,  49th  U.S.  C.T 100  00 

•Jordan  Grav,  35th  U.  8.  C.  T 100  00 

•CharlesC.  Kinman,  23d Ky 100  00 

•WiUiam  H.Smith,  7th  Tenn.Cav 100  00 

•Williams.  George,  8th  Mo.  Cav 40  00 

•Adam  Sander,  Ist  Mo.  L.  Art 310  00 

•  Jas.  K.  P.  Wilson,  2l8t  Mo •. 100  00 

•Martin  V.Peters,  11th  V.R.C 140  00 

•Thomas  J.  Helbrigle,  10th  Tenn, 100  00 

•ElrMeyenne,  Istlndpt.  Co.  V.  R.C 200  00 

William  Battan,  56th  U.S.  C.T 100  00 

Thomas  Lastry,  128th  U.  8.  C.  T 100  00 

DsTid  R.  Conway,  102dU.  S.C.T 160  00 

Lyman  Small,  2l8t  U.  8.  C.  T 100  00 

James  Scott,  109th  U.  8.  C.  T 100  00 

FnmkUn  Johnston,  63d  U.  S.  C.  T 100  00 

John  Malone,  36th  U.S.  C.T 100  00 

ABdrew  Gardner,  58th  U.  8.  C.  T 100  00 

Scipio  MUler,  33d  U.  8.  C.  T 100  00 

William  Harvey,  40th  U.  8.  C.  T 300  00 

Alfred  Walker,  e2d  U.  8.  C.  T 100  00 

Thornton  Ramsey,  123d  U.  8.  C.  T 100  00 

Anderson  Bos  well,  116th  U.  8.  C.  T 100  00 

James  R.  Weeks,  60th  U.  8.  C.  T 100  00 

lindsey  Anderson,  60th  U.  8.  C.  T 100  00 

8aniuelWiUiams,  31st  U.S.  C.T 100  00 

WiDiam  Banion,  60th  U.  8.  C.  T 100  00 

Silas  Samuels,  60th  U.  8.  C.  T 100  00 

Albert  Stevenson,  106th  U.  8.  C.  T t....  297  80 

Kchd.  Appleton,  111th  U.  S.  C.  T 300  00 

Floyd  Bryant,  114th  U.  8.  C.  T 100  00 

William  Allen,  110th  U.  8.  C.  T 200  00 

Robert  Henshaw,  83d  U.  8.  C.  T 100  00 

fiemnel  Davis,  79th  U.  S.  C.  T 100  00 

Jacob  Smart,  83d  U.  8.  C.  T 100  00 

Jamea  MUler,  39th  U.  8.  C.  T 300  00 

Jesse  Norris,  39th  U.  8.  C.  T 300  00 

Benjamin  Brant,  83d  U.  8.  C.  T 100  00 

Anthony  Roberts,  83d  U.  8.  C.  T 100  00 

Richard  Salter,  116th  U.  8.  C.T 100  00 

JamesH.Johnson,  23dU.  8.  C.T 100  00 

Charles  Alexander,  13th  U.  8.  C.  H.  A 100  00 

Joseph  Birdsong,  IstU.  8.  C.  Cav 100  00 

Ridley  Walker,  58th  U.  8.  C.  T 100  00 

Anderson  Coulter,  40th  U.  8.  C.  T 100  00 

Hczekiah  Patrick,  17th  U.  8.  C.  T 100  00 

Elias  Broady,  89th  U.  8.  C.  T 100  00 

Lewis  Hobnes,  87th  U.  8.  C.  T 100  00 

Henry  Davis,  109th  U.  8.  C.  T 100  00 

Thomas  Bowlin,  92d  U.  8.  C.  T 100  00 

Thomas  Brown,  76th  U.  8.  C.  T 100  00 

James  Monton,  78th  U.  8.  C.  T 100  00 

Bobert  Patterson,  84th  U.  8.  C.  T 100  00 

Geoeral  CarroU,  101st  U.S.  C.T 300  00 

Dodc8taley,40thU.  8.  C.T... 300  00 

8«nnel  Bayard,  6th  U.  8.  C.  T 100  00 

Squire  Route,  123d  U.  S.  C.  T 100  00 

*>ieph  Wilson,  79th  U.  8.  C.  T 100  00 

Dwfcl  Ramsey,  63d  U.  8.  C.  T 100  00 

Jtties  Brawley,  60t.h  U.  8.  C.  T 100  00 

B^  Burrows,  64th  U.S.  C.T 100  00 
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Schedule  of  claims^  dec. — Continued. 

Cato  Johnflon,  97th  U.S.C.T $200  53 

Adam  Myers,  76th  U.  S.  C.  T lOO  00 

Henry  Mack,  87th  U.  S.  C.  T 100  00 

JohnDnncan,  107th  U.  S.  C.  T lOO  00 

Alfred  Mitchell,  96th  U.  S.  C.  T lOO  00 

James  Isaacs,  84th  U.  S.  C.  T 100  00 

Allen  Bell,  52d  U.  S.  C.  T lOO  00 

James  Stewart,  75th  U.  S.  C.  T 100  00 

Charles  Ward,  17th  U.  S.  C.  T :..  lOO  00 

George  Hamilton,  6th  U.  S.  C.  T 300  00 

Jacob  Harlin,  1st  U.  S.  C.  T 100  00 

Milton  Oendorf,  I'ith  U.  S.  C.  T 100  00 

Alexander  Brown,  13th  U.  S.  C.  T 100  00 

Festus  White,  9th  U.  S.  C.  T 20O  00 

Frank  Casey,  14th  U.S.C.T 91  ^ 

Mitchell  Wynn,  17th  U.  S.  C.  T 100  00 

Felix  Cullom,  17th  U.  S.  C.  T lOO  00 

Peter  Alston,  40th  U.  S.  C.  T lOO  00 

John  Stokes,  52d  U.  S.  C.  T 300  00 

James  Knave,  17th  U.  S.  C.  T .' lOO  00 

Jas.  B.  Dolanev,  29th  U.S.C.T 140  00 

Dick  Williams,  64th  U.S.C.T 260  00 

Frederick  Shields,  52d  U.  S.  C.  T lOO  00 

Jerrv  Havs,  58th  U.  S.  0.  T lOO  00 

Burl  Head,  64th  U.S.  C.T....: 25  00 

Alford  White,  Uth  U.  S.  C.  H.  A lOO  00 

Roach  Turner,  11th  U.  S.  C.  T lOO  00 

Phillip  McCrary,  13th  U.S.C.T lOO   00 

James  McClees,  37th  U.  S.  C.  T 290  00 

John  A.  Scott,  29th  Conn 30O  00 

John  Capehart,  Ist.  Ky.  Cav lOO  00 

Edwin  S.  Sloan,  2d  Mo.  S.  M lOO  00 

James  Beale,  22d  Mo.  Vols lOO  00 

LorinS.  Bodelle,  22d  V.  R.  C 30O  00 

George  F.  Green,  5th  Tenn.  Cav 20O  00 

Henrv  Wilson,  4th  Ky.  Vols 110  57 

Thomas  Hereld,  17th  Ky.  Cav 3:i  34 

Porter  H.  Calbert,  11th  Ky.  Vols lOO  00 

Lonis  Price,  2d  Mo lOO  00 

George  W.  Prater,  14th  Ky 75  00 

Andrew  J.  Salsman,  27th  Ky lOO  00 

Jacob  T.  Bask,  22dKy lOO  00 

John  Hoi  loway,  2d  Tenn lOO  00 

Lewis  E.  Musick,  13th  Mo.  Cav lOO  00 

William  G.  Anderson,  8th  Mo.  Cav 240  00 

Charles  O.  King,  16th  V.  R.  C - 75  00 

William  S.  Kleckner,  8th  Mo 100  00 

James  F.  Farrar,  11th  Mo.  Cav 20O  00 

William  Wiant,  5th  M.  S.  M 100  00 

William  R.  Young,  7th  M.  S.  Cav 100  00 

Jacob  Lano,  2d  V.  R.  C la^  QO 

William  Johnson,  10th  Ky lOO  00 

David  F.  Cress,  2d  M.  S.  M.  C 100  00 

William  H.Purcell,  39th  Ohio  and  18th  Ky 200  00 

Henry  Voorhies,  2d  V.  R.  C 325  00 

John  W.  Curtis,  Ist  M.  S.  M 100  00 

Calvin  Holston,  5th  Tenn.  Cav 75  00 

Charles  Street,  4th  Mo.  Cav 100  00 

John  Gallop,  9th  M.  S.  M.  Cav lOO  00 

Jones  C.  Molter,  19th  V.  R.  C -. 75  00 

William  L.  McCannon,  10th  Tenn 100  00 

Jeremiah  McCoy,  45th  U.  S.  C.  T 17  19 

George  Lawler,  115th  U.S.C.T 100  00 

William  Butler,  7th  U.  S.  C.  T 100  00 

Lewis  Boughton,  12th  Pa.  Res 4^5  00 

Calvin  Russell,  46th  U.  8.  C.  T 100  00 
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Schedule  of  daimsy  &o. — Continued. 

Victor  Johnson,  73d  U.  S.  C.  T $100  00 

Monroe  Walker,  5th  U.  8.  C.  H.  A 100  00 

David  Simeon,  8l8t  U.  8.  C.  T 100  00 

Daniel  Spriggs,  5th  U.  8.  C.  H.  A 100  00 

Geo.  W.  Ulah,  let  Pa,  Pro  v.  Cav 160  00 

Gnstav  Sells,  15th  Kan.  Cav.  and  Ist  Kan.  Vols 400  00 

Dudley  H.  Pepi^er,  Miss.  Marine  Brigade 50  00 

Jas.  8,  Mnllen,  Miss.  Marine  Brigade 75  00 

EU  Gardner,  104th  N.  Y 100  00 

John  B.  Markley,  9th  Mich 100  00 

Wm.Danlap,  145thPa 75  00 

Aaron  Yoong,  6th  N.  Y.  H.  Art •. 75  00 

John  W.  Sage,  114th  N.  Y ., 66  67 

H.  E.  Brainerd,  5th  N.  Y.  Cav 100  00 

Stephen  Bush,  16th  N.  Y.  Art 75  00 

R.  J.  Austin,  6th  Mich.  Cav 40  00 

Jacob  Freas,  2d  N.  J.  Cav 100  00 

Thos.  Cnthbertson,  1st  Mich.  Cav 100  00 

Samuel  A.  Davis,  8th  Pa.  Res 100  00 

John  T.  Drouenberg,  IstP.  H.  B.  Md.  Cav 100  00 

Wm.Dovle,  11th  N.  Y 100  00 

Ithamer  Jenuer,  11th  N.  Y 100  00 

Decatur  Childs,  8th  Mich.  Cav 33  34 

Jeremiah  Bittner,  87th  Pa 100  00 

Hiram  W.  Frazee,  2d  Ky.  Art 100  00 

John  Angel,  15th  Iowa 100  00 

John  P.  Decker,  13th  N.  ff 75  00 

Chas.  J.  Palmer,  144th  N.  Y 75  00 

Geo.  Slater,  128th  N.  Y 4 75  00 

Jos.  H.  Marple,  11th  Kan 75  00 

Wm.  J.  Pierce,  9th  N.  Y.  Art 75  00 

Wm.  E.  Burlew,  109th  N.  Y 75  00 

John  Burrows,  5th  Pa.  Cav 290  00 

Chester  Kemp,  Ist  Mich.  8.  8 240  00 

Peter  Lowry,  10th  Pa.  Res 100  00 

AMcKevitj  (alias  J.  Burk,)  90th  Pa 100  00 

J.J.  Lei8,r  alias  L.Marsch,)  58th  N.Y 200  00 

Michael  CVNeill,  11th  N.  Y 100  00 

Jas.  A.  Austin,  Ist  Mich.  S.  8 85  00 

Jas.  S.  Kiffington,  2d  N.  Y.  Art 48  00 

Franklin  SatU,  18:W  Pa 100  00 

Joshua  Adamson,  39th  Iowa 75  00 

Allen  Delezon,  8th  Mich.  Cav.  and  4  Mich.  Vols 175  00 

Simeon  Bradley,  2d  Pa.  Prov.  Cav 233  60 

W.  H.  Baldwin,  2d  Pa.  Heavy  Art 100  00 

Jerre  Burger,  6th  Pa.  Res 100  00 

Abel  Cruson,  2d  Mich.  Cav 100  00 

Sam.  H.Blackman,  89th  N.Y 100  00 

George  Eggers,  11th  N.  Y 100  00 

Richard  Wilson,  11th  N.  Y 100  00 

W.L.Eflrgle8ton,  64th N.Y 100  00 

Anion  Freeman,  10th  Minn 100  00 

Samuel  Cady,  74th  N.  Y 100  00 

T.  C.  Eastley,  1st  N.  Y.  Cav 100  00 

J.  H.  Franklin,  6th  N.  Y.  Art 100  00 

B.  Goodspeed,  8th  Mich.  Cav 100  00 

Hiram  E.  Gruber,  8th  Mich.  Cav 120  00 

Richard  Green,  7l8t  N.Y 100  00 

Perry  A.  Goodall,  93d  N.  Y 100  00 

Henry  H.  Hamilton,  1st  N.Y.  Prov.  Cav 100  00 

WUIiam  Hogle,  9th  Mich.  Vols 50  00 

Anderson  Huist,  2d  Iowa  Vols 100  00 

Joieph  Kennessy,  8th  N.  Y.  Heavy  Art 100  00 

HinunC.  Fulton,  2d  N.  Y.  Cav 40  00 

WiUiamE.  Helmer,7th  Mich.  Vols 100  00 

'       »  Heany,  11th  N.  Y.  Vols 100  Oa 
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Schedule  of  ctaimsj  dko. — Continued. 

Sam.  L.  Jones,  30th  Mich.  Vols $33  33 

John  Krieg,  74th  N.  Y.  Vols 50  00 

Levi  Lackey,  209th  Pa.  Vols 66  67 

J.  J.  Lautz,  52d  Pa.  Vols 100  00 

Charles  Lyon,  190th  Pa.  Vols 115  00 

Ivory  Lambert,  3l8t  Iowa  Vols 25  00 

C.  C.  Howe,  52d Pa.  Vols 100  00 

Henry  Hayden,  23d  N.  Y.  Battery 300  00 

W.  H.  Mast,2d  Pa.  Art lOO  00 

Harrison  Morse,  5th  N.  Y.  Cav 100  00 

E.  D.  Conley,  6th  Mich.  Art lOO  00 

John  Kilbourn,  3d  Mich.  Cav 33  33 

Phineas  Malin,  13th  Pa.  Res .^ lOO  00 

William  E.  Martin,  3d  Mich.  Cav 200  00 

Benjamin  Mathews,  6th  Iowa  Vols 240  00 

Pat.  McNany,  22d  N.  Y.  Cav 92  38 

John  8.  Penrod,  76th  Pa.  Vols lOO  00 

John  Qnirk,  6th  Cal.  Vols 30O  00 

N.  M.  Richardson,  2d  Mich.  Vols 20O  00 

John  Rhinehart,  13th  Pa.  Res lOO  00 

John  Rhinehart,  12th  Pa.  Cav 30O  00 

C.  W.  Yoxtheimer,  53d  Pa.  Vols 290  00 

Dan.  Shiers,  98th  Pa.  Vols 162  03 

W.  F.  Russell,  12th  Pa.  Cav lOO  00 

John  A.  Smith,  lllth  Pa.  Vols lOO  00 

Paul  Smith,  188th  Pa.  Vols 45  00 

John  SI  ugg,  4th  Pa.  Res "•. lOO  00 

Ansell  Adams,  27th  Mass.  Vols lOO  00 

S.  Buchanan,  40th  Ohio  Vols 30  90 

John  P.  Bishop,  64th  111.  Vols 80  00 

John  W.  Byers,  15th  111.  Cav 240  00 

Chas.  Brown,  149th  111.  Vols 75  00 

A.  L.  Brown,  12th  Iowa  Vols 120  00 

John  J.  Bray,  1st  N.J.  Cav 75  00 

Angelo  Burke,  5th  Ohio  Cav 190  00 

H.  Chronister,  89th  lud.  Vols 75  00 

F.  E.  Curtis,  7th  Wis.  Vols 100  00 

Francis  Cahill,  4th  N.  H.  Vols 100  00 

Charles  Curtis,  15th  111.  Vol 100  00 

T.  P.  Carlin,  3d  Vt.  Vols 100  00 

E.  Cawood,  150th  Ind.  Vols 33  33 

E.  Crupper,  Ist  Ohio  Cav 100  00 

J.L.  Coffin,  4th  Wis.  Vols 100  00 

P.  DeWolf,  9th  III.  Cav 100  00 

Levin  Dodds,  18th  Wis.  Vols 100  00 

Carlos  Duvall,  Ist  Vt.  Cav 100  00 

R.  H.  Dinehey,  1st  Conn.  Heavy  Art 100  00 

R.  Deqtschman,  3d  Ohio  Cav 100  00 

Russell  Delap,  23d  Wis.  Vols 75  00 

J.  W.  Densmore,  69th  Ind.  Vols 75  00 

E.  P.  Elsbree,  7th  Mass.  Vols 100  00 

A.  J.  Florey,  8th  111.  Vols 300  00 

J.  S.  Favis,  50thIlF.Vols 100  00 

Sam.  B.Fisk,  17th  Vt.  Vols 40  00 

Grovey  French,  2l8t  Ohio  Vols 100  00 

Philip  French.  32d  HI.  VoU 100  00 

W.W.C.Groatley,  13th  Ind.  Cav 75  00 

John  H.Griffith,  15th  111.  Vols 200  00 

Hay  Grieve,  107th  N.  Y.  Vols 75  00 

H.  (Slasener,  57th  111.  Vols 100  00 

Henry  Grieder,  74th  Ind.  Vols 192  00 

A.  B.  Horton,  103d  Ohio  Vols 75  00 

William  Harden,  18th  Wis.  Vols 100  00 

A.J.  Hard,  6th  Ind.  Cav 200  00 

P.  W.  Hensley,  94th  Ohio  Vols 40  00 

H.  S.  Hodge,  3d  Wis.  Cav 100  00 
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Schedule  of  claimsy  &c. — Continued. 

J.  Q.  A.  Harlow,  32d  Mass.  Vols |190  00 

Charles  Harroan,  12th  III.  Cav 40  00 

John  Harris,  15th  Ind.  Vols 100  00 

George  8.  Hoover,  61st  Ohio  Vols 100  00 

John  Honghtaling,  3d  Wis.  Cav 100  00 

M.Hughes,  98th  III.  Vols 75  00 

H.  E.  Holcomb,  7th  Wis.  Vols 190  00 

John  Ingold,  37th  Ohio  Vols 100  00 

Thomas  James,  13th  111.  Cav : 240  00 

H.  F.Jacobs,  17tli  lU.  Vols 100  00 

George  Jenkins,  33d  lU.  Vols 300  00 

Clouse  Johnson,  37th  111.  Vols 100  00 

George  A.  Johnson,  7th  Marine  Battery 120  00 

James  T.  Kelley,  Ist  Ind.  Cav 100  00 

Alex'r  Knife,  25th  111.  Vols 100  00 

«.W.  Keyea,  16th  Mass.  Vols 100  00 

DanKnansSy  15th  Iowa  Vols 76  56 

Levi  Kelly,  5th  W.  Va.  Vols 100  00 

Fred  Keim,  84th  III.  Vols 75  00 

E.  Kavanangh,  39th  Ohio  Vols 100  00 

Thomas  Larkin,  43d  Ohio  Vols 100  00 

John  Lafayette,  bth  Ohio  Vols 100  00 

La  Lane,  ICth  III.  Vols i 100  00 

Scott  Looker,  43d  Ohio  Vols 100  00 

John  Lipp,  20th  111.  Vols 100  00 

JncLyle,  1st  W.  Va.  Cav 100  00 

Dan  Llovd,  80th  Ohio  Vols 290  00 

L.  Lassiter,  97th  IlL  Vols 75  00 

D.  M.  Morris,  33d  111.  Vols 140  00 

Henry  Mosier,  3l8t  Wis.  Vols 80  00 

J.  H.  McKenney,  6th  Maine  Vols 100  00 

Francis  Moses,  18th  Ohio  Vols 100  00 

John  McDanell,  llth  Ohio  Cav 120  00 

Thos  McLarnaer,  6th  Co.  Ohio  S.  S 160  00 

Geo.  W.  Miller,  Ist  Ind.  Heavy  Art 100  00 

Eaekiel  Miles,  6th  Vermont  Vols 100  00 

Francis  Mets,  llth  Ohio  Cav 190  00 

John  Mueller,  9th  Ohio  Cav 100  00 

8am  Gow,  r>3d  Ohio  Vols 140  00 

P.  Z.  T.  W.  Jensen,  13th  lU.  Cav 100  00 

William  Moore,  18th  111.  Cav 100  00 

J.  R.  Mulduner,  26th  Ind.  Vols 140  00 

a  V.  Mosher,  2d  III.  Cav 100  00 

James  McCord,  3d  Wis.  Cav 100  00 

Thos,  Mathews,  155th  N.  Y.  Cav 75  00 

John  E.  Moore,  73d  111.  Cav 75  00 

WUliam  J.  Mattingly,  35th  ni.  Cav 100  00 

A  Monteffriff,  39th  N.  Y.  Cav 100  00 

Jno.  MathawH,  14th  Mich.  Cav 80  00 

B.  Moy,  82d  Ohio  Cav 100  00 

W.  McGuire,  2d  Iowa  Cav 100  00 

8.N.Neblack,  12th  III.  Cav 165  00 

F.Nappor,  loth  111.  Cav 1 82  50 

H.B.  Nichols,  llth  Maine  Vols 100  00 

Lncius  Nash,  39th  lU.  Vols 100  00 

8.  G.  Nories,  22d  Ohio  Vols 100  Oa 

Martin  Nelson,  5th  Ind.  Cav 100  00 

J.  Nicholson,  9th  Ohio  Vols 100  00 

UriOren,  147th  Ind.  Vols 33  33 

Thos.  O^rien,  3d  Ohio  Cav 45  00 

KF.Orem,  10th  Ohio  Cav 75  00 

Walter  Palmer,  6th  Conn.  Vols 100  00 

Junes  Pierce,  46th  111.  Vols 100  00 

Jtaes  Parker,  1st  Ind.  Heavy  Art 200  00 

G.  H.  Phelpe,  6th  Wis.  Vols 100  00 

J.  E.  Perkins,  3d  Mich.  Vols 100  00 
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Geo.  Palmerston,  Ist  Wis.  Vols flOO  OO 

Philip  Rizer,  150th  Ind.  Vols 33  3a 

H.  C.  Reed,  5th  111.  Cav 100  4)0 

J.  H.  B.  Reiifro,  48th  III.  Vols 124  86^ 

J.  R.  McMurtry,  56tb  111.  Vols 100  Oa 

B,  8.  McMurtry,  56th  111.  Vols 100  00- 

B.  F.  Chandler,  29th  lud.  Vols 100  00 

JohnRickley,  157th  III.  Vols 24  29 

Charles  C.  Robbins,  ist  Ind.  Heavy  Art 300  00 

John  Reynolds,  73d  Ohio  Vols 100  OO 

Daniel  Webster,  3d  Vermont  Vols 82  98 

Thomas  Smith,  17th  Mass.  Vols 100  OO 

Frank  Partridge,  Ist  Mass.  Vols : 100  00 

James  Cain,  62d  Pa.  Vols 100  OO 

George  Grinnell,  6th  Pa.  Res 100  OO 

Albert  Phillips,  23d  111.  Vols 100  OO 

W.  V.  Riggins,  22d  III.  Vols 100  OO 

T.  A.  Milhouse,  14th  lU.  Vols 100  00 

GUman  Chase,  15th  III.  Vols 100  Oa 

B.  F.  Beck,  8th  111.  Vols 100  OO 

William  Darragh,  26th  111.  Vols 100  OO 

C.  C.  Shobe,  6th  Iowa  Vols 100  00 

Adam  Clark,  23d  Ind.  Vols 100  OO 

F.  M.  Walters,  17th  Ind.  Vols 100  OO 

W.  L.  Bronson,  5th  Wis.  Vols 100  00 

J.  D.  Graff,  25th  Ohio  Vols 100  OO 

Andrew  Tailor,  8th  Ohio  Vols 100  00 

W.C.Suff,24th  Ohio  Vols 100  OO 

J.  B.  Davis,  5th  Ohio  Vols 100  OO 

Merserean  Wood,  67th  N.  Y.  Vols 100  00 

George  Barrett,  1st  Conn.  Art 100  00 

J.  O.  Shaw,  3d  Wis.  Vols 100  00 

S.  H.  Hagadora,  Ist  Wis.  Art 100  OO 

A.  W.  Rose,  14th  Ind.  Art 100  00 

William  McCoubrey,  79th  N.Y.  Art 100  OO 

W.  W.  Brodie,  40th  N.  Y.  Art 100  00 

L.  W.  Callaghan,  40th  N.  Y.  Art 100  OO 

James  Kirkman,  6th  U.S.  Cav 200  00 

Chas.  Stafford,  Ist  N.  Y.  Cav lOO  00 

C.N.  Case,  1 5th  111.  Vols lOO  00 

E.  T.  Bristol,  84th  N.  Y.  Vols lOO  00 

Henry  Cowles,  13th  Pa.  Res lOO  OO 

Charles  Parker,  3d  Mich.  Vols lOO  00 

C.  G.  Bealea,  5th  Iowa  Vols UX)  OO 

W.  A.  Critchfield,  23d  Ohio  Vols 100  00 

J.  W.  Johnson,  10th  111.  Vols 93  70 

John  Sarams,  21st  111.  Vols 64  0& 

B.  D.  Ketts,  14th  111.  Vols 100  OO 

J.  H.  Shoemaker,  26th  Ind.  Batty 100  OO 

D.D.  Daily,  Ist  Mich.  Lt.  Art. ..: 100  00 

Hazelton  Sannders,  Ist  Mich.  Inf lOO  OO 

H.  C.  Schney,  62d  Pa 100  00 

E.  H.  Slocum,  llthlN.  Y 100  OO 

Silas  Osborn,  50th  N.  Y.  Engrs 100  00- 

William  Rose,  3d  Ohio  Cav 100  OO 

WalterH.  White,  50th  N.Y.  Engrs 100  OO 

James  C.  Armor,  10 Ist  Pa. 240  00 

Wm.  A.  York,  25th  Wis 75  00- 

Total  50,951  82^ 


Note.— (By  Second  Auditor'a  Office,)— The  sixty-one  bounty  claims  marked  (*)  have- 
been  certined  by  this  office  and  confirmed  by  the  Second  Comptroller.  The  remaining 
bounty  claims  have  been  certified  by  this  othce  and  are  now  in  the  Second  Comp- 
troller's office  awaiting  confirmation. 
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Schedule  of  claims^  &c. — Continued. 
Armt  Transportatiox,  1871  AND  PRIOR  YEARS. — (ForreappropriatioD.) 


No.  of 


20,378 
40,567 
42,104 
41,299 
85,762 
38,703 
41,973 
33,744* 

13,202 

40,301 
40,485 
38,748 
40,031 
«,067 
42,7^ 
42.787 
42,786 
40,872 
39,570 
42,635 
27,319 
38.551 
41.980 

42,216 
40,609 
42,105 
42,200 

4«,376 
43,968 
38,241 
42,932 
42,149 
39,031 
43,984 
«2,899 

43,964 

32,863 

42,314 

42.737- 

26.897 

44,024 

41,071 


43,664 
42,069 
0,035 
42.077 

44.036 

39,173 


Kame  of  oUlmant 


No.  of 
sett. 


Illinois  Central  Railroad  Company 

John  Dowling,  ($84  20  paid) 

H.  B.  Guthrie 

J.T.  Bell 

Joordcn  Peacock 

Wm.  H.McAtee 

Jefferson  Jones 

Elizabeth  Jane  Wirthlin  and  fourteen 
others 

Steamer  "J.  D.  Swain''  and  Edwin  E. 
Sanderson 

Baltimore  and  Ohio  Railroad  Company . 

Sloop  "  Pointer'*  and  owner 

Wesley  Rhodes 

Joseph  F.  Dunn 

George  Pollock 

A.  H.  Kennedy , 

Z.  Lindsay 

Frank  Skillem 

W.T.Anthony 

Wra.  C.  Lafferry 

P.V.Johns 

John  Oden , 

David  Gibson 

Ellsworth  P.  Scales,  (in  part,)  Second 
Comptroller's  settlement 

Rol>ert  Kinningham 

R.  D.  McCracken 

Mary  W.May 

Jesse  Cheek  and  Stephen  Dark,  execu- 
tors, &c 

George  Johnson 

Wm.  A.  Walker 

George  La  Rochelle 

George  Gillespie,  deceased 

Theo.  A.  Fisk,  deceased 

Daniel  McGuiney 

Frank  Skillem 

T.J.  Moore  and  seven  others,  (in  part) — 
Jno.  Henderson 

August  Thieman 

William  Bradford 

Kitty  C.  Sims,  deceased 

James  L.  Coman 

Hugh  J.  Conby 

P.  W.Cargile 

Mrs.  Fanny  Harding,  (in  part) 

Outstanding  liabilities,  '^transfer  settle- 
ment)   

A.  R.  Alley 

John  McCroskey,  deceased 

T.  P.  Clement 

Hardin  R.  Wright  and  one  other 

Union  Pacific  Railroad  Company 

P.  E.  Freeman,  (Second  Comptroller's 
statement) 

Ezekiel  A.  Neal 

*  And  others. 


2070 
2084 
2101 
2108 
2125 

2i:« 

2138 

2173 

2174 
22:^8 
2248 
2250 
2263 
2272 
2278 


Date. 


Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 


Jan.  24 


Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 


2279  Feb. 
2299  I  Feb. 
2301  I  Feb. 
2.381  I  Feb. 
2386  Feb. 
2437  Mar. 
2488  Mar. 


2661 
,3503 
3518 
3519 

3517 
3526 
3541 
3546 
3597 

vm\ 

3602 
3604 


Mar.  2:^, 
April  14, 
April  17 
April  17 

April  17 
April  17 
April  18, 
April  18, 
April  21 
April  23, 
April  23, 
April  23, 


.3620  ;  April  25, 
3670  May  ^ 
3678  ,  May 
3684  May 
3688  I  May 
3696  I  May 
:^699  May 
3706    May 


3691 
3725 
3773 
3768 
3788 
7409 

3822 
3835 


May 
May 
May  11 
May  11 
May  12, 
Mar.  28, 

May   25, 
May  28, 


Amoant. 

1877 

$355  63 

1877 

315  80 

1877 

200  00 

1877 

187  50 

1877 

171  50 

1877 

229  97 

1877 

39  7& 

1877 

2,730  48 

1877 

6,850  OO 

1877 

15,228  9a 

1877 

161  00 

1877 

90  00 

1877 

73  75 

1H77 

2  00 

1877 

8  75 

1877 

42  50 

1877 

60  50 

1877 

210  00 

1877 

705  50 

1877 

10  50 

1877 

365  25 

1877 

270  OO 

1877 

565  OO 

1877 

33  00 

1877 

135  95 

1877 

72  50 

1877 

1877 

1877 

1877  I 

1877 

1877 

1877 

1877 


1877  I 

1877! 

1877 

1877! 

1877 

1877  I 

1877 

1877 

1877 
1877 
1877 
1877 
1877 
1874 

1877 

1877' 


I 


39  06 

160  00 

8  40 

114  50 

79  37 
75  00 
86  00 
27  56 

5  OO 

15  00 

180  OO 

155  60 

62  75 

80  00 
8  25 

540  00 

93  37 

17  IS 

443  00 

250  OO 

15  00 

2,000  00 

110  00 
103  25 
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Schedule  of  olaimSj  itc. — Army  transportationj  1871  and  prior  years 

Continued. 


No.  of 
claim. 


Name  of  claimant. 


32,432 

42,934 

42,»99i 

40,097 

43,995 

38,174 

40, 113 

25,357 

38,928 

39,784 

25,381 

39,394 

37,486 

40,480 

44,267 

32,035 

44,074 


42,946 
44, 161 
39,561 
42, 145 
43,958 
23,068 
33,869 

12,817 


43,656 
42, 124 
38,673 
40,165 

44,935 
44,515 
44,825 
38, 311 
40,336 
26,387 

38,610 
38,635 
38,674 
44,011 
42,102 
34,766 


31,202 
42, 118 
43,426 
44,965 
45,168 

44,785 


I  Greorge  Thomas,  (in  part) 

I  James  Whitworth,  (m  part) 

Daniel  8.  Tucker 

J.  B.  Pickens 

Emanael  Snvder 

Mrs.  Nancy  Butler,  (^in  part) 

J.  C.  Bryan 

Wm.  L.Fenix 

Meh-ba-ke 

Valentine  Cleck 

Henderson  Moore 

G.  W.  Moore 

J.  M,  Symons 

Estate  of  Owen  Murray 

Gabriel  Smith 

J.  Condi t  Smith 

I  Annapolis  and  Elk-Ridge  Railroad  Com- 
pany  

S.  8.  Van  Vliet,  Captain  and  A.  Q.  M., 
(settlement  by  Quartermaster's  Div.). 

James  Cox 

'  Fanny  Harding,  (E.  D.  Hicks,  executor). 
!  Peter  McClusky 

Baltimore  and  Ohio  Railroad  Company. 
!  Baltimore  and  Ohio  Railroad  Company. 

1  Fitch  burg  Railroad  Company 

I  R.  K.  Young,  (part  under  Q.  M.  Division, 
1871,  and  prior) 

William  Lincoln,  ($28  under  Q.  M.  Di- 

'      vision,  1871,  and  prior) 

I  Richard  A.  Osmar,  late  Lieutenant  2d 
Cavalry,  (settlement  made  by  Q.  M. 
Division) 

John  H.  Jackson 

I  Louis  Brown 

'  Godfrey  Nave,  (or  Knave) 

E.  W.  Murphy,  (steam  ferry-boat  **  Wide 
Awake") 

H.B.  North 

I  Acher  H.  Farmer 

;  Wm.T.  Price 

i  Central  Vermont  Railroad  Company 

Margaret  Voij^t,  widow  of  B.  Voigt .... 
1  Sinclair  Garvin,  deceased  (J.  W.  Ed- 
wards, executor) 

D.  J.  Perin,  widow  of  E.  Perin,  (or  Parien ) . 

I  Richard  Taylor ) 

I  Henry  Dickinson J 

;  James  Wilson 

;  J.  P.  Maxwell,  father  of  C.  O.  Maxwell . 
I  Buffalo    and  Erie  Railroad   Company, 
'      (payment  to  Lake  Shore  and  Michigan 
Southern  Railroad  Company) 

John  P.  Brown 

Wm.  J.  Carter 

Robert  Rhinehart 

John  Howard 

Annapolis  and  Elk-Ridge  Railroad  Com- 
pany   

Baltimore  and  Ohio  Railroad  Company.. 


No.  of 

Mtt 

Date. 

May  28,1877 

AmooDt. 

3842 

|15  00 

3843 

May 

28,1877 

230  00 

3854 

May 

29,1877 

200  00 

3892 

June 

2,1877 

125  00 

3948 

June 

5,1877 

28  00 

3898 

June 

4,1877 

125  00 

3901 

June 

4,1877 

75  00 

3921 

June 

4,1877 

5  00 

3936 

June 

5,1877 

31  00 

4010 

June 

7,1877 

71  76 

4035 

June 

9,1877 

90  00 

4038 

June 

9,1877 

72  49 

4039 

June 

9,1877 

11  00 

3942  1  June 

5,1877 

121  32 

4079  1  June  14, 1877 

32  37 

4146 

June  25,1877 

670  00 

4173 

June  29, 1877 

99  27 

4262 

July 

24,1877 

100  00 

4:i41 

Aug. 

9,1877 

44  06 

435H 

Aug. 

9,1877 

243  36 

4362 

Aug. 

9,1877 

50  00 

4355 

Aug. 

9,1877 

439  34 

4351 

Aug. 

9,1877 

23,133  29 

4381 

Aug. 

9,1877 

268  03 

4387 

Aug. 

9, 1877 

16  00 

4417 

Aug. 

15,1877 

2  00 

4447 

Aug. 

20,1877 

43  85 

4496 

Sept. 

1,1877 

156  00 

4528 

Sept. 

8,1877 

129  90 

4535 

Sept. 

8,1877 

66  00 

4571 

Sept. 

17,1877 

100  00 

4597 

Sept. 

28,1877 

199  00 

4627 

Oct. 

9,1877 

110  00 

46:i7 

Oct. 

9,1877 

14  50 

4573 

Sept. 

22,1877 

4  02 

4598  1  Sept. 

28,1877 

108  00 

4629 

Oct. 

9,1877 

60  00 

4638 

Oct. 

9,1877 

39  00 

4668 

Oct. 

12,1877 

5            63  00 
i           22  00 

4703 

Oct. 

15,1877 

123  75 

4690 

Oct. 

15,1877 

12  00 

8657 

Jan. 

31, 1876 

48 

4736 

Oct. 

22,1877 

735  00 

4804 

Nov. 

10,1877 

58  32 

4814 

Nov. 

10,1877 

76  90 

4809 

Nov. 

10,1877 

52  50 

4827 

Nov. 

13,1877 

7  78 

4832 

Nov. 

13,1877 

639  42 
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Schedule  of  claims^  &c^ — Army  transportation^  1871  and  prior  years.- 

Continued. 


ycof 
daim. 


NMne  of  clainuuit. 


44,784 
44,301 

40,875 

45,180 

3?,  481 


»,776( 
29,778) 
43,98:2 

45,350 

44,938 
45,325 

%,550 


18,005 
31,425 


10,832 
45^247 
45,310 

17,129 
44,118i 
45,049 
45,516 

38,602 
43,425 
»,327 
38,614 
34,394 

40,695 
3B,a29 
24.944 
42,783 
44,845 
«,158 


'  Baltimore  and  Ohio  Railroad  CompaDy.. 
ADDapolis  and  Elk-Ridge  Railroad  Com- 

I      pany  

I  Steam-tag  '^Colambos/'  (Jos.  McLean, 

'      owner) 

.  Annapolis  and  Elk-Ridge  Railroad  Com- 

'      pany  

I  Mobile  and  Montgomery  Railroad  Com- 

I      pany;  (by  oversight  this  item  was 

omitted  to  be  entered  and  included  in 

the  report  made  to  Secretary  of  War 

December  19, 1876;  $144  62  was  paid 

*  at  time  of  settlement,   leaving  still 
due,  $22  13) 

Mrs.  Marina  Douglas,  ($130  under  C.  and 

A.  horses,  1871) 

,  Steplen  Nickerson,    (schooner    '^H.  P. 

Russell") 

John  Waldron,  deceased,  (John  Jones, 

executor) 

,  F.  A.  Westmoreland 

Baltimore  and  Susquehanna  Steam  Com- 
pany, (tug  "Atlas") 

*  Central     Pacific     Railroad     Company, 

$46  03:  Union  Pacific  Railroad  Com- 
pany, $28  03 

A.  Buchanan,  (barge  " Storm  No.  3" ) 

Jack  Foster,  deceased,  $92;  Joseph  Blair, 
deceased,  $117  50;  Morris  Pettit,  de- 
ceaflMsd,  $35,  (by  Worcester  Willey,  ad- 
ministratrix)   

Steam-propeller  *' Eclipse" 

W.  S.  Carclwell 

John  GrifiSn,  deceased,  (Charity  Griffin, 

administratrix; 

Thos.  H.  Halsey 

I  Augustus  Kernan 

j  G.  L.  Hammond 

<  Annapolis  and  Elk-Ridge  Railroad  Com- 
pany   , 

M.D.  Lylee 

I  Mrs.  R.  H.  Moore 

I  Benj.  Mills 

I  David  Prater 

I  Geo.  Starks;    Inskep  &,  Co.;   Donelly, 

'      Skiner^ScCo 

4^  A.  Walker 

I  J.  R.  Wooten 

1  Morris  L.  Bond 

I  Sami  Hawkins 

Lieut.  Henry  Romeyn 

I  William  C.  Hennegar 


No.  of 
sett. 

Date.           1 

AmoQnt. 

4833 

Nov. 

13,1877 

$171  00 

4881 

Nov. 

15,1877 

14  76 

4898 

Nov. 

20,1877 

12,250  00 

4922 

Nov. 

24,1877 

1,341  22 

7973  Oct. 
4935  Nov. 


4989 

4943 
4921 


Nov. 

Nov. 
Nov. 


30,1875 
26,1877 

28,1877. 

26,1877 
23,1877 


5044  Dec.  6, 1877 


Total. 


5095  ;  Dec. 
5113  Dec. 


5128  Dec. 

5135  Dec. 

5117  Dec. 

5131  Dec. 

5142  Dec. 

5150  Dec. 

5144  Dec. 

5139  Dec. 

5153  Dec. 

5162  Dec. 

5164  Dec. 

5172  Dec. 

5177  I  Dec. 
5184  '  Dec. 

5186  Dec. 

5200  Dec. 

5210  Dec. 

5227  Dec. 

5260  Dec. 


12,1877 
15,1877 


17,1877 
17, 1877 
15, 1877 

17, 1877 

18, 1877 
18,1877 
18,1877 

18, 1877  ■ 
19, 1877  i 
19, 1877 
19,1877 

19, 1877 

19,1877 
19, 1877 
19, 1877  , 
20, 1877  I 
21,1877, 
22,1877 
28,1877  1 


22  13 

60  00 

100  00 

422  00 
45  00 

321  50 


74  06 
1,666  67 


244  50 
652  50 
190  46 

236  00 
73  60 
61  25 
60  00 

1, 114  28 

26  00 

129  00 

155  00 

34  50 

99  50 
14  00 
34  00 

150  00 
60  75 
93  10 

250  00 

82,969  93 
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No.  of 
oli^m. 


41.405 

42,043 

42,312 

43,950 
42,036 

44,038 

44,112 

40, 480 
42,857 
42,859 
42,861 
42,024 
44,291 
42,860 

38,489 
44,471 

44,292 

44,313 

44,366 

33.063 
45, 148 
44,170 
45,363 


44,679 


BALANCES   TO   BE    REAPPROPEUTED. 

Schedule  of  claims j  &c. — Continued. 
Army  Transportation,  1874. — (For  reappropriatioD.) 


Name  of  claimaiit 


No.  of 
I   sett 


Union  Pacific  Railroad  Company,  (in 
part) 

Sioux  City  and  Pacific  Railroad  Com- 
pany   

Atcliison,  Topeka,  and  Santa  F^  Rail-| 
road 

Henry  C.  Lovell 

SioQx  City  and  Pacific  Railroad  Com- 
pany   

Missouri,  Kansas,  and  Texas  Railway 
Company 

Texas  and  Pacific  Railroad  Company, 
(in  part) 

Estate  of  Owen  Murray 

Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

Central  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company 

Union  Pacific  Railroad  Company,  (part 
under  1875) 

Steamer  "  Mississippi" 

Atlantic  and  Pacific  Railroad,  (lessee  of 
Missouri  Pacific  Railroad  Company). .. 

Union  Pacific  Railroad  Company,  <  A.  T. 
1875,  $36,421  31 ;  A.  T.  1876,  $5,130  84). 

Virginia  and  Truckee  Railroad  Company, 
(amount  allowed,  $192;  residue  is  un- 
der 1873,^75,76) 

Union  Pacific  Railroad  Company,ramount 
of  settlement,  $40,619  63 ;  the  balance, 
is  under  1875  and  1876) 

Central  Vermont  Railroad  Company, 
($35  82  under  1873) 

Atlantic  North  Carolina  Railroad  Com- 
pany, ($18  40  under  1875) 

Union  Pacific  Railroad  CompV,  ($5,994  52 
under  1875) 

Atchison,  Topeka,  and  Santa  F6  Rail- 
road Company 


Total. 


2157 

2333 

3743 
3769 

2291 

3867 

3853 
3942 
3662 
3745 
3663 
3727 
4259 

4204 
4368 

4352 

4567 

4589 

4592 
4724 
4761 
4799 
5082 


DatA. 


Jan.    22,1877 

Feb.    20,1877 
I 
May     8, 18n  i 
May    11,1877. 
X  I 

Feb.   14,1877' 

May    29,1877' 

May  29,1877 
June  5, 1877 
April  30, 1877 
May  8, 1877 
May  1, 1877 
May  7, 1877 
July  23,1877 

July  9, 1877 
Aug.    9,1877 

Aug.    9,1877 

Sept.  14,1877 


Sept.  28, 1877  : 

Sept.  28, 1877 
Sept.  18, 1877 
Oct.  27,1877 
Nov.  10,1877 
Dec.   11,1877 


Amoant. 


$3,993  69 
344  46 

22  84 
407  47 

165  50 

23  74 

254  20 
25  00 
490  94 
872  86 
646  82 
6  50 
507  56 

46  35 

78  30 

99  72 
8,542  93 

60  00 

89  06 

2  75 

6  80 

23,764  98 

170  06 


40,712  53 


Barracks  and  Quarters,  1872. — (For  reappropriation.) 

Aug.  22,1877 


J.  F.  Wade,  ($54  88,  under  Quartermas- 
ters* department,  1872) 


4465 


$268  80 


Barracks  and  Quarters,  1873.— (For  reappropriation.) 


38,323 


M.  V.  Plank,  U.  D.  Ostrander,  Thomas 
Harvey,  and  G.  A.  Lubert,  ($4:J5  50 
each) ^ 


2423 


March  8, 1877 


$1,742  00 
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Schedule  ofclaimsy  &c. — ^Continued. 
Barracks  and  Quarters,  1874. — (For  reappropriatioD.) 


No.  of 


Name  of  claimant. 


35,962    '  George  VV.  Hatchings. 


No.  of 
sett. 


3858 


Date. 


Amoant. 


May   29,1877 


$30  00 


Bkoular  Supplies,  Quartermasters'  Department,  1871  and  prior  years. — (For 

reappropriatioD.) 


40,472 
87,783 
27,8U7 
39,562 

40,321 
40,487 
42,209 
38,  ISO 
32,300 
42,104 
42,486 
39,23:3 
40,050 
38,761 
41.678 
40,700 
40,921 
39,634 
40,322 
«,«24 
42,100 
40,698 
34,873 
40,650 
39,225 
35,693 
40,433 
41,934 
30,410 
35,882 
30,669 
^,396 
40,362 
40,470 
39,249 

25,968 

35,515 

38,779 

31.290  I 

3i,ll0  J 

38,004 

40,0-20 

«,8n 

«7,955 
40,^ 
42,870 
4fi,575 
«,5:6 
41.872 


W.  D.  Flauegan. 


Wesley  Ooodln,  administrator  of  Am- 
brose Goodin 

G.  W.  Williams 

Thomas  Digges 

Hiram  Harkins 

Mrs.  D.  Co<ley 

W.  G.  Colier 

H.  B.  Gathrie,  (in  part) 

John  P.  Bane 

Absalom  Robinson 

D.  C.  Gates 

Margaret  J.  Garvin ,  — 

J.  B.  Bowling  and  one  other 

William  Hawkins 

James  Harrison 

William  Seigmnnd,  (in  part) 

D.  T.  HenxMl,  administrator,  &c 

Francis  Jackson 

Charles  H.  Frimm 

Granville  S.  Pierce 

Thomas  Veal 

John  8.  Dodd 

James  I.  Elliott,  deceased 

Amos  Hall 

Alexander  Monroe 

John  W.  Rokenbongh , 

G.W.Atkins. 

William  Bottom 

Presley  and  Jas.  Morehead 

A.  T.Stokes. 

Geo.  A.  McClanahan  and  one  other 

Orvil  Vineyard 

Thomas  Glascock,  adminintrator,  &c., 
(Second  Comptroller's  statement) 

John  Pnrcell 

D.  M.  C leggett 

Jacob  C.  Gove,  adm'r  of  J.  P.  Gove 

K,  Jameson 


R.  B.  Lyle,  administrator  of  J.  R.  Lyle. 

James  Mitchell 

Joseph  Moore 

John  McMiller '. 

James  Ryon 

Andrew  Brock 

John  Hunt 

H.  C.  MHHsey 

W.  R.  Dickerson 


1938 

Dec. 

19, 1876 

$26  10 

2016 

Jan. 

ll,18n 

125  00 

2031 

Jan. 

12, 1877 

24  00 

2037 

Jan. 

13, 1877 

15  40 

2046 

Jan. 

13, 1877 

25  00 

2061 

Jan. 

15. 1877 

33  75 

2062 

Jan. 

15, 1877 

7  50 

2101 

Jan. 

17, 1877 

70  00 

2107 

Jan. 

18,1877 

214  28 

2118 

Jan. 

19, 1877 

475  00 

2119 

Jan. 

19, 1877 

90  00 

2139 

Jan. 

19, 1877 

32  00 

2150 

Jan. 

20, 1877 

277  25 

2151 

Jan. 

20,1877 

7  00 

2152 

Jan. 

20, 1877 

15  00 

2158 

Jan. 

22,1877 

^  63 

2201 

Jan. 

29,1877 

30  00 

8328 

Dec. 

4,1875 

139  00 

2271 

Feb. 

12, 1877 

9  00 

2277 

Feb. 

13, 1877 

87  50 

2284 

Eeb. 

13,1877 

130  36 

2304 

Feb. 

15, 1877 

15  00 

2305 

Feb. 

15, 1877 

60  00 

2:W8 

Feb. 

15, 1877 

7  00 

2311 

Feb. 

1.5. 1877 

18  25 

2:m 

Feb. 

20,1877 

16  00 

2:W7 

Feb. 

21, 1877 

30  00 

23.38 

Feb. 

21,1877 

41  50 

2341 

Feb. 

21, 1877 

128  86 

2349 

Feb. 

22. 1W77 

85  50 

2357 

Feb. 

21,1877 

85  00 

2367 

Feb. 

23,1877 

137  00 

2390 

Feb. 

27,1877 

92  50 

2.392 

Feb. 

27,1877 

14  85 

2393 

Feb. 

27,1877 

18  25 

2404 

Mar. 

7,1877 

372  62 

2408 

Mar. 

7.1877 

96  70 

2409 

Mar. 

7,1877 

115  40 

2410 

Mar. 

7.1877 

36  00 

2411 

Mar. 

7,1877 

31  50 

2413 

Mar. 

7,1877 

44  85 

2414 

Mar. 

7,1877 

11  00 

2416 

Mar. 

8,1877 

25  00 

2425 

Mar. 

8, 1877 

28  56 

2426 

Mar. 

8,1877 

29  00 

2447 

Mar. 

10, 1877 

120  00 
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Schedule  of  claims^  &c, — Regular  supplies.  Qmrtermasterf/  departmentj 
1871  and  prior  years — Continued. 


No.  of 
claim. 


Xftnie  of  claimMit. 


40,715 

41,980 


26,920 
40,115 
39,446 
41,941 
40,870 
42,896 
42,184 
42,727 
40,569 
42,899 


42,931 

38,497 

26,820 

27, 816 

27,654 

41, 402 

44,014 

39,350i 

39,351 

44,006 

42,081 

30,693 

38,550 

27,630 

27,634 

39,991 

42,822 

38,248 

38,952 

42,7:J3 

38,796 

12,905 

42,186 

42,187 

34,108 
42, 131 
39,559 
33,028 
42,029 
26.856 
26,854 
40,226 
33,008 
42,837 
42,119 
38,148 
32,432 
42,934 


No.  of  I 
sett 


Date. 


Abraham  Wilder 

Alexander  (irant,  Lt.  «th  Cav.,  (Book- 
keeper's settlement) 

Ellsworth  P.  Scales,  (in  part,)  Second 
Comptroller's  settlement 

J.  A.  P.  Hampson,  Capt.  10th  Inf.,  (Book- 
keeper's settlement) 

W.  M.  Fish 

Lawrence  Keller 

Wm.McConnell 

Lorena  Martin 

Benjamin  Taylor 

W.R.Taylor 

Irvine  P.  Walker 

Adam  Dodd  and  five  others 

Samnel  Scott 

T.  J.  Moore  and  seven  others,  (in  part) — 
J.  W.  Vinson,  8.  M.  Mort,  J.  A.  Barton, 
Hugh  Allen,  G.  M.  D.  Stoner,  John 
Weatherspoon,  Jno.  Henderson 

Jas.  Whitworth,  executor  of  Thomas 
Bysor,  deceased 

Mr.  Moreen 

Clark  M.  Tompkins 

John  E.  Winn 

Mrs.  Nancy  Wynne 

Zachariah  Taylor,  deceased 

Greorge  Boyd,  deceased 

R.  B.  Bacon  &  Co |20  44 

John  Agnew 19  00 

John  H.  Stevens 

Gideon  E.  Coates 

Peter  Fer 

E.  A.  Fletcher 

Thomas  Gallaher 

John  Hobbs  

H.  P.  Barner 

William  Caakey 

Sam'l  A.  Caldwell 

James  Foster 

Joseph  Golatt 

John  Horn 

Thomas  E.  Quisenberry  and  two  others . 

D.  B.Merrill 

Baltimore  and  Ohio  Railroad  Company, 
(in  part) 

Thomas  Smith 

Nancy  Webb 

i  S.M.Allen 

W.H.Bradford 

Moses  Bell 

John  M.  Chyster 

John  Glass 

Isaac  Gray 

Mrs.  P.  A.  Grey 

I  G.W.Nicholas 

W.  H.  Oliver  and  two  others 

,  Mrs.  Rebecca  Smith 

j  George  Thomas,  (in  part) 

I  James  Whitworth,  (in  part) 


2450  I  Mar.  10, 1877 
2443  '  Mar.  10, 1877 
2661    Mar.  23,1877 


31:^    Apr. 
3495  I  Apr. 


3504 
3521 
3522 


Apr. 
Apr. 
Apr. 


3548  i  Apr. 

3549  j  Apr. 
3554  Apr. 
3557  !  Apr. 
3603  Apr. 


2, 1877  I 
14, 1877 
14, 1877 
17, 1877  ! 
17, 1877  I 
18, 1877  ' 
18,1877 
18,1877 
19,1877 
23,1877 


3620  Apr.  25, 1877 


3622  I  Apr. 
3664  I  May 
3669  May 
3672  May 
36r3  !  May 
.3674  I  May 
3677  I  May 

3681  May 

3685  1  May 
:}687  I  May 

3700  I  May 

3701  May 

3702  ,  May 
3705  May 
3726  ^' 
3729 
3730 
3733 
3734 
3735 
3741 


May 
May 
May 
May 
May 
May 
^.^^  May 
3774    May 


May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 
May 


3767 
3777 
3787 
3791 
3792 
3826 
3827 
3829 
38:50 
3832 
3834 
3838 
3839 
3842 
3843 


25,1877 
2.1877 
2,1877 
2,1877 
2,1877 
2,1877 
3,1877 

3, 1877 

3,1877 
3,1877  I 
3,1877 
4,1877  ' 
4,1877' 
4,1877 
7,1877 
7,1877 
7,1877 
7,1877 
7,1877 
7,1877 
7,1877 
11,1877 

11,1877 

12,1877 

12,1877 

12,1877 

12,1877 

28.1877 

28,1877 

28,1877 

28,1877 

28,1877; 

28,1877 

28,1877 

28,1877 

28, 1877 

28,1877 


Amount 


125  00 
129  56 
550  OO 

100  00 

7  50 

56  00 

322  00 
15  00 
18  20 
27  50 
18  00 

205  50 
40  00 


267  35 

105  00 

4  12 

30  00 

86  00 
69  50 

228  80 

87  50 

39  44 

170  00 
110  00 
66  88 
337  50 
45  00 
22  50 

17  50 
25  00 
1125 
16  00 

18  25 
20  00 

127  35 
300 

56  28 
58  00 
12  00 

247  20 

787 

82  40 

2167 

75  00 

104  50 
82  50 
15  75 
66  62 
10  00 
56  00 
79  00 
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Schedule  of  cUUms,  &e. — Regular  supplies.  Quartermasters*  department^ 
1871  and  prior  years — uoutiaued. 


Ko.of 


36,193 

28,080 
24,484 

33,054 
37,131 
40,756 
42,838 
^200 
33,419 
32,612 
29,431 
26,445 

32,614 
27,648 
43,^3 
38,957 
42,183 
35,560 
44,078 
44,123 
^,550 
40,661 
32,736 
40,573 
44,013 
^,953 
33,231 
40,856 
24,881 
32,481 
44,189 
43,428 
27,816 
32,597 
42,111 
44,000 
39,525 
44,184 

42,022 

40,570 

51.512 

31,509 

31.508  > 

31,513  i 

44,121 

44,225 
40,556 
44,041 
31,510 
44,054 
U,066 
44»057 
»»237 
44.058 
44,059 
44,060 


Name  of  olainuuit. 


Peterson  Johnson 

Martha  Kennedy 

Wm.    Hnnt.    administrator   of    Nancy 
Trimble,  aeceased 

B.  W.  Humphrey 

Mrs,  (J.  Mason 

John  G.  Johnson 

Mrs.  Sarah  Hammon 

Mrs.  Hart 

John  Hyer 

David  Backman 

Sackford  Brewer 

Heirs   of    Jacob    Eley,  (Asa   Derrick, 

gaardian) 

Abram  Dean 

Frank  Dickens 

Byrd  Douglas 

L.  M.Ellis 

John  English 

Isaac  Garretson 

L  H.  Grainger 

Elizabeth  W.  Gleaves 

Cheney  Finger  Wid,  of  Stephen 

Adam  H.  Flesher  and  one  other. 

James  Rogers 

Perry  Gant 

W.  A.  Johnson 

Mrs.  Mary  Murray 

John  P.  McKay 

S.B.Prichard 

Levi  Pifer 

Preston  T.Potter 

William  Son 

K.  D.Nicoll 

John  E.  Winn,  (in  part) 

R.  C.Wright 

C.  Zimmerman 

Adam  Barley 

N.  Carper 

J.  W.  Neely.  deceased,  (R.  P.  Moss,  ex- 
ecutor)   

Smith  Chadwick  &  Co 

J.  M.  Carmel 

Mary  G.  Dnnning 

Wiley  Douglass 

George  Elliott 

Robert  Harper,  deceased,  (Jas.  J.  Tur- 
ner, executor) 

George  Venable 

Jacob  Williamson 

John  Warren 

Sarah  White 

Josiah  Backhouse 

Fielding  Berry 

George  Brown 

Leonard  Davis 

Peter  Duflfy 

Sqaire  Fltzwaters 

Wm.  Groves.. I 


No.  of 

sett 

Dftte. 

Amount 

3855 

May  29,1877 

$41  25 

3857    May   29,1877 

34  50 

3863    May   29,1877 

32  00 

3864    May   29,1877 

12  25 

3865    May   29,1877 

25  00 

3870    May   31,1877 

6  00 

3873  1  May   31, 1877 

3874  May   31, 1877 

.      22  50 

12  OO 

3876    May   31,1877 

3  75 

3899    June    4,1877 

13  50 

3903    June    4,1877 

13  00 

3908  1  June    4, 1877 

40  00 

3909 

June    4, 1877 

21  OO 

3910 

June    4, 1877 

10  OO 

3913 

June    4, 1877 

568  00 

3915 

June    4, 1877 

25  00 

3916 

June    4,1877 

22  40 

3917 

June    4, 1877 

30  OO 

3918    June    4,1877 

5  00 

3919    June    4,1877 

97  50 

3920    June    4,1877 

7  60 

3922    June    4,1877 

41  95 

•3923    June    4,1877 

4  00 

3931    June    5,1877 

10  00 

39:^3    June    5,1877 

7  00 

3939    June    5,1877 

49  14 

3943  !  June    5, 1877 

2  25 

:I944  ,  June    5. 1877 

30  00 

3946 

June    5, 1877 

36  00 

3947 

June    5,1877 

6  00 

3949 

June    5, 1877 

4  50 

3957 

June    5, 1877 

98  75 

3960  1  June    5, 1877 

19  50 

3962 

June    5, 1877 

19  55 

3963 

June    5, 1877 

42  00 

4009 

June    7, 1877 

13  50 

4012 

June    7, 1877 

21  25 

4016 

June    7, 1877 

50  00 

4019 

June    7, 1877 

250  00 

4028 

June    9, 1877 

10  00 

4030 

June    9, 1877 

20  00 

4031 

June    9, 1877 

4  20 

4033 

June    9,1877 

12  60 

4040 

June    9,1877 

65  00 

4041 

June    9,1877 

21  60 

4042 

June    9,1877 

50  40 

4043 

June    9, 1877 

25  00 

4046 

June    9, 1877 

15  00 

4066 

June  14,1877 

15  75 

4067 

June  14,1877 

7  70 

4068 

June  14,1877 

30  00 

4069 

June  14,1877 

98  20 

4070 

June  14,1877 

34  30 

4072 

June  14,1877 

40  00 

4073 

June  14,1877 

17  25 
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Schedule  of  clainis^  <fcc. — Regular  auppUeSy  Quartermaster^  department^ 
1871  and  prior  years — Coutinued. 


No.  of 
claim. 


44,061 
44,063 
44,066 
44,(M34 
44,065 
44,067 
40,577 

23, 46a i 

40,330 
24,987 
26,821 
27,533 
30,257 
27,156 
38, 320 
39,520 
42,921 
38,506 
42,061 
44,188 
44,269 
30,558 
42, 098 
3:^,869 

25,912 
12,817 

38,:«8 
40,411 
40,276 
29,466 
31,406 
24,965 


42,068 
42,a'>3 
29,919 
44,9:m 
35,704 
38,953 
44,666 
44,6:^ 
38,948 
38,949 
44,622 
44, 455 
44,692 
38,:W3 

44,9:« 

44,956 
44, 658 
44,660? 
44, 662  S 
44,661 
26,900 


Name  of  claimant. 


JefFGrosse 

Jclfenion  Jnckson 

Beiij.  S.  Kidmore 

J.  B.  Muucev 

H.W.  Powell 

Eliza  Tyree 

Henry  Loudou 

H.B.Hardy 

Levi  Putnam 

John  Kamsour 

James  Wickwire 

ParkcME.  Ball 

John  H.  Dennis 

Neil  i^reeding 

John  Alexander 

John  B.  Edmoudsou.. 

John  Turley 

Columbns  L.  Shelton. 


John  Smith 

A.  F.Taylor 

John  Ward 

Wm.  Thonibnrg 

Thos.  L.  Steger 

J«>hu  McGinnis 

Miss  Mary  J.  Leavell 

Mabel  Poston 

K.  K.  Young,  (part  under  Ar.  Trans.,  1871 

and  inior) 

Maryland  Gas  Co 

William  Lincoln,  ($2  under  Ar.  Trans., 

1871  and  prior) 

J.  E.  Manlove 

B.  Marable 

Alfred  Hutchinson 

Heurv  T.Webb 

Thomas  C.  Ryall 

Wake6eld  &  Son,  (incidental  exnenses, 

$23  14 ;  barracks  and  quarters,  $15  51 ; 

total,  $46) 

Thornton  S.  Pattie 

Joseph  Paffenberger 

John  Vaden 

K.  S.  I^igh 

Thos.  W\'Ht 

Amos  Gater 

Jno.  Price 

Wm.  J.  Miller 

N.  L.  Chirdy 

Casson  Sn«'il 

Jncob  Shaver 

Jno.  Dougherty 

Daniel  Jones 

Mnthew  Roberts 

Wm.  M.Locke 

Peter  C.  Depanm 

Lucinda  Mcclenden 

Philip  Howell 

Wm.  J.  Orrick 

J.  A.  Donnelly  &  Co 


No.  of 
Kelt. 


4074 
4075 
4076 
4077 
4078 
40^0 
4096 
4125 
412<) 
4128 
41:M 

43:{6 

4:t44 

4:mo 
4:i:i5 
4:i45 
4376 
4:370 
4:372 
4:378 
437i» 
4377 
4:375 
4:<61 
4:359 
4365 

4387 
4391 

4417 
4462 
4460 
4458 
4466 
4464 


4498 
4537 
45:36 
4539 
45(31 
4580 
4582 
4575 
46:35 
4572 
458:3 
4579 
4574 
4581 
4577 
463:3 
4643 
4634 

4631 

4636 
4645 


Date. 


June 
June 
.June 
June 
.June 
June 
June 
.luue 
June 
June 
June 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 
Aug. 


14,1877 

14,1877 

14,lrt77 

14,1877 

14, 1877 

14, 1877  I 

19, 1877 

2ii,  1877 

22, 1877 

22, 1877 

22, 1877 

8,1877 

8,1777 

9,1877 

9,1877 

8,1877 

9,1877 

9,1877 

9, 1877  I 

9,1877 

9,1877 

9,1877 

9,lJ-77 

9,1877 

9,1877 

9,1877 


Aug.  10,1877 
Aug.  10,1877 

Aug.  15,1877 
Aug.  22,1877 
Aug.  22,1877 
Aug.  22,1877 
Aug.  22, 1877 
Aug.  22,1877 


Sept. 
Sept. 
Sept. 
Sept- 
Sept* 
Sept. 
Sept. 
Sept. 
Oct. 
Sept. 
Sei>t. 
S<'pt. 
Sejit. 
Sept. 
Sept. 
Sept. 
Oct. 
Oct. 


1,1877 

8,1877 

8,1877 

8,1H77 

1:3. 1877 

22, 1877 

22, 1877 

22, 1877 

9,1877 

22, 1877 

22, 1877 

22,1877 

22, 1877 

22,1877 

22. 1877 

22,1877 

9, 1>^7 

9,1877 


Oct. 
Oct. 


9,1877 
9,1877 


Amoani 
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Schedule  of  claims^  dkc.^RegvUir  supplies,  Quartermasters'  department, 
1871  and  prior  years — Continued. 


42,041 
42,047 
44,6H2 
44,735 
44,659 


30,361 
30,360 
30,367 
30,369 
30,370 
44,474 

30,396 
30,395 
30,388 
30,386 
30,385 
30,379 
30,377 
30,376 
30,375 
30,374 
30,373 
45,073 
44,937 
44,475 

42,046 
28,018 
45,159 
45,160 
44,107 
45,158 
45,164 
45,162 
45,161 
4S138 
44,040 
42,250 
24,478 
24,325 
31,956 
30,532 
26,658 
26,588 
22,628 


28,492 
39,257 
35,999 
39,445 


Cynthia  Foster 

Walker  Reynolds 

John  Cooper 

Gillmore  Randolph 

Zeph.  C.  Duncan 

Austin  Cart  in,  Lieut.,  (settlement  hy  Q. 

M.  Div..  Third  Auditor's  Office) 

William  Bomar 

Matilda  Brown 

J.  E.  Couch 

M.  Dixon 

J.  N.  Dunaway 

William  Williams,  jr.,  exec'r  of  William 

Williams 

Wm.  Word 

W.  H.  Wisener 

Isaac  Troxton 

J.  A.  Denison 

Dr.  Scott 

J.  L.  Rosborough 

P.  Moppin 

R.  H.  Lewis  &  Co 

A.  S.  Lawrence 

Jacob  Kyser ., 

W.  A.  Houston 

Absalom  Miller 

William  8.  We<ldle 

Geo.  W.  Charlton,  (E.  and  L.  Charltou, 

ndmioistrators) '. 

Thomas  H.  Reynolds 

R.  W.  Bogp 

Benj.  F.  CUastain,  (see  below) 

James  Garrett 

John  Austin 


Benj.  F.  Chastain,  (see  above)  . 
filisha  Sullivan 


J.  Henry  King . 

Jas.  Harris 

Anson  Lane 

John  Alstadt 

J.  J.  Brown 

James  Cather 

James  Hott 

Polly  Ann  Kelly 

Chas.  O'Hnra 

Jtunes  Bmmfield 

G.  C.C.Kerr 

Mrs.  Nancy  Call 

Thomas  Murray 

R.  Murry 

Geo.  Miller 

W.H.Baker 

James  H.  Call 

Geo.  A.  Brown 

S.Cooley 

John  Grimes 

Aaron  Kemoll 

Alex.  Crowder 

Wm.  M.  Abell 

Joseph  Black 

H.  Ex,  Doc.  46 3 


4628 
4640 
4626 
4639 
4642 

4653 
4659 
4602 
4664 
4665 
4666 

4669 
4706 
4704 
4702 
4701 
4698 
4696 
4691 
4688 
4687 
4680 
4684 
4813 
4818 

4805 
4815 
4829 
48:^ 
4846 
4828 

48:^ 

4859 
4H52 
4849 
4Hr)0 
4920 
4930 
4952 
4968 
4974 
4979 
4926 
4975 
49:^2 
49:« 
4939 
4940 
4927 
4934 
4928 

49:w 

4936 
4976 
4957 
4925 
4931 


Oct. 
Oct. 
Oct. 
Oct. 
Oct. 

Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 

Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Oct. 
Nov. 
Nov. 

Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 
Nov. 


1877 
1877 
1877 
1877 
1H77 

1877 
1877 
1877 
1877 
1877 
1877 

1877 

1877 
1877 
1877 
1877 
1877 
1877 
1867 
1877 
1877 
1877 
1867 
1877 
1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 


|25  00 
50  00 

23  75 
85  00 
27  90 

12  15 
10  00 
5  00 
50  00 
20  50 
12  50 

141  00 

4  50 
12  00 
60  00 

15  50 
25  00 
12  50 

30  00 

5  65 
22  50 

31  00 
25  00 

162  60 

94  50 

30  00 
195  00 

24  00 
18  00 
22  00 

6  00 

16  00 
60  00 

95  60 
8  00 

40  00 
42  00 
3,600  00 
88  07 
104  00 
15  00 

24  00 
57  02 
40  78 

5  25 
3  20 

8  50 

9  00 

5  00 
2  50 

6  50 

7  00 
6  40 

a*^  75 

25  00 
30  50 
12  50 
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Schedule  of  daimsy  &c. — Regular  suppliesj  Quartemuuters*  department^ 
1871  and  prior  year^ — Continued. 


No.  of 
cUim. 


Name  of  claimuit. 


r 


44,618 
35,906 
35,878 
40,648 
37.985 
44,763 
35,950 
27,652 
33,797 
42,467 
40,484 
35,306 
28,990 
27.746 
29,716 
25,447 
43,970 
42,444 
26,594 
29,303 

26,609 

40,887 
45, 046 
39,434 
43,429 
40,460 
45,085 
27,636 
12,680 

32,857 
25,669 
38,074 
45,056 
35,705 

45,268 
44,953 
28,409 
27,857 
45,050 
45,603 
45,602 
41,925 
26,aS8 
45,270 
20,840 
45,235 
25,681 
45,283 
35,755 
45,324 
35,933 
35,531 
40,680 
45,086 
31,420 
45,020 


Mrs.  Bridget  Callahan 

Benj.  Duvall 

J.T.Day 

Thoe.  A.  DixoD .  .* 

Peter  Fuqua,  (W.  D.  Baker,  executor)  . 

Greo.  Fisher 

G.  R.  Hays 

Mrs.  Martha  Mathews 

Samuel  McPherson 

Isaac  Masoner 

Jacob  Mann 

J.  M.  Pennin^^n. 

John  T.  Rasnick 

W.  G.  Robinson 

Anthony  Thornton 

E.  G.  W.  Sellers 

W.  H.  Wood 

L.W.Williams 

James  Tallant 

Samuel  Wade  and  Benjamin  Johnson — 
$24;  |7  20 

William  Woodson — subsistence,  $152  63 ; 
C.  and  A.  horses,  $310 ;  total,  $580  33. . 

Jentile  Braley 

Elizabeth  Bradley 

Samuel  Crawford 

G.  W.  Elliott 

J.  M.  Elkius 

J.  W.  Hawes 

James  Eatherly 

Seaborn  Jones,  $75 ;  Charles  H.  Collin, 
$26  25 ;  William  Walker,  $75 

G.  R.Hepley 

William  G.  Jenkins 

Samuel  J.  Alsup , 

Henderson  Bohannan , 

A.  Cobb,  deceased,  (Thomas  P.  Cobb,  ad- 
ministrator)   

Boothe  Dalton 

William  Harvick , 

John  Hubbard , 

S.  B.  Hawkins 

Madison  Halfacre 

DelilaKelley 

Hiram  Long.* 

A.  J.  McAlister 

George  W.  Matlock 

Mannen  &  Watson 

Thomas  Long 

L.  H.  Machen 

George  W.  Watkins 

George  W.  Moore 

H.E.Miller 

F.McAtie 

Alexander  O'Bryhen 

Townsly  Pyott 

James  Sewell 

John  Thompson 

Daniel  S.  Tucker 

Samuel  Zimmerman 


No.  of 
sett. 

Dftte. 

Amoimt 

4951 

Nov. 

27,1877 

!           $112  50 

4960 

Nov. 

27,1877 

33  75 

4959 

Nov, 

27.1877 

48  00 

4958 

Nov. 

27,1877 

;                6  00 

4961 

Nov. 

27,1877 

1              8390 

4963 

Nov. 

27,1877 

i            192  50 

4967 

Nov. 

27,1877 

60  00 

4983 

Nov. 

28,1877 

100  00 

4985 

Nov. 

28,1877 

114  50 

4988 

Nov. 

28,1877 

21  60 

4987 

Nov. 

28,1877 

1            390  40 

4991 

Nov. 

28,1877 

27  LO 

4992 

Nov. 

28,1877 

21  00 

4995 

Nov. 

28,1877 

!              15  00 

5000 

Nov. 

28,1877 

1              81  03 

4996 

Nov. 

28,1877 

30  00 

5005 

Nov. 

28,1877 

j              24  00 

5006 

Nov. 

28.1877 

39  00 

5002 

Nov. 

28,1877 

44  50 

500r 

Nov. 

28,1877 

1              31  20 

5008 

Nov. 

28,1877 

1            118  00 

5114 

Dec. 

15,1877 

•              15  00 

5116 

Dec. 

15. 1877 

i              11  25 

5122 

Dec. 

17,1877 

10  50 

5125 

Dec. 

17,1877 

8  60 

5129 

Dec. 

17,1877 

12  00 

5132 

Dec. 

17, 1877 

507  00 

5126 

Dec. 

17, 1877 

!              50  00 

5145 

Dec. 

1H,1877 

176  25 

5143 

Dec. 

18,1877 

25  00 

5146 

Dec. 

18,1877 

24  00 

5197 

Dec. 

21, 1877 

152  50 

5199 

Dec. 

21, 1877 

18  00 

5203 

Dec. 

21,1877 

125  00 

5204 

Dec. 

21, 1877 

46  00 

5208 

Dec. 

21, 1877 

6  00 

5211 

Dec. 

21.1877 

16  00 

5209 

Dec. 

31, 1877 

42  00 

5212 

Dec. 

21,1877 

39  00 

5213 

Dec. 

21,1877 

22  00 

5214 

Dec. 

21, 1877 

15  00 

5215 

Dec. 

21,1877 

13  50 

5216 

Dec. 

21, 1877 

2  25 

5218 

Dec. 

21,1877 

43  87 

5154 

Dec. 

20,1877 

20  00 

5457 

Dec. 

20,1877 

^232  50 

5158 

Dec. 

20.1877 

40  50 

5163 

Dec. 

20,1877 

50  73 

5165 

Dec. 

20.1877 

78  75 

5167 

Dec. 

20,1887 

91  00 

5169 

Dec. 

20,1877 

18  00 

5170 

Dec. 

20,1877 

15  00 

5176 

Dec. 

20,1877 

30  00 

5180 

Dec. 

20,1877 

36  60 

5181 

Deo. 

20,1877 

107  00 

5187 

Dec. 

20,1877 

25  40 
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Schedule  of  claimSj  &o. — Regular  supplies^  Quartermastert/  department^ 
1871  and  prior  years — Continued. 


2ro.of 


44,635 


45,296 
44,680 
40,386 
28,406 
45,605 
44,827 
45,245 
45,267 
34,970 
45.614 
45,269 
38,078 


Name  of  claimant. 


Samael  Benedict,  deceased,  (J.  8.  Can- 
nineham,  administrator,)  ^1  92  un- 
der Barracks  and  Quarters 

D.  G.  Perdue 

George  Parker 

Charles  A.  Redd 

Jesse  Stribling 

John  Thompson 

J.  W.  Wyatt 

Thornton  B.  Cooper 

James  M.  Lee 

William  Mosely 

R.  E.  Biiles 

B.  H.  Sterrett 

A.  B.  C.  Dickerson 


Total. 


No.  of 
sett. 


5192 
5223 
5524 
5226 
5228 
5230 
5232 
5235 
5236 
5237 
5238 
5241 
5258 


Date. 


Dec. 

Dec. 

•Dec, 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 

Dec. 


20,1877 
23,1877 
23,1877 
23,1877 
23,1877 
23,1877 
23,1877 
23,1877 
23,1877 
23,1877 
23,1877 
23,1877 
23,1877 


Amoant. 


$17  00 

6  30 

25  00 

86  50 

10  00 

11  10 

12  50 
22  50 
20  00 

29  32 
750  00 

30  00 
144  00 


23,359  84 


•Or  December  92,  1877. 
REOtTLAR  Supplies,  Quartermasters'  Department,  1872.-— (For  reappropriation.) 


42,917 
44,  (SO 
44,679 


Detroit  DmIv  Post  Company 

Captain  W.  H.  Wessels,  Third  Cavalry.. 

J.  F.  Wade,  ($268  80,  under  Barracks  and 

Quarters,  1872) 


Total. 


2492 
3553 

4465 


Mar.   16,1877 
April  18, 1877 


129  70 
281  52 

54  88 


366  10 


Rboular  Supplies,  Quartermasters'  Department,  1873. — (For  reappropriation.) 


32.787 
40,826 


United  States  Ordnance  Department. . . 
F.C.Myrick 


Total. 


3954 
3778 


June    5, 1877 
May   12,1877 


$525  09 
157  50 


682  59 


Regular  Supplies,  Quartermasters'  Department,  1874. — (For  reappropriation.) 


43,661 
40.338 
42,032 
45,530 


Hagdalena  Calderon,  (part  paid) . 

Joseph  Miller 

8.  B.  Spotts 

William  Memmott 


Total. 


3516 
3744 
3953 
5160 


April  17, 1877 
May  8, 1877 
June  5, 1877 
Dec.   19,18n 


$163  20 
280  93 

50  82 
10  00 


504  95 


RtouLAR  Supplies,  Quartermasters'  Department,  1875. — (For  reappropriation.) 


44,617 
45,284 
45,281 
45,494 


Myers  &,  Leonard . 

J.  C.  Hopkins 

William  Curry.... 
QniriniBaca 


ToUl. 


Sept.  1,1877 
Nov.  27,1877 
Nov.  27,1877 
Dec.   15,1877 


$166  91 
37  68 
12  55 
30  75 

247  89 
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Schedule  of  claims^  dkc, — Continued. 


Incidental  Expenses,  Quartermasters*  Department,  1871  and  prior  years.— 

(For  reappropriation.) 


No.  of 
claim. 


40,308 
41,556 
40,742 
39,560 
42,641 
42,153 
40, 446 
40,565 
40,634 
38,594 
42,071 
42.027 
25,247 
36,396 
29.185 

42,781 
40,779 
42,026 
41, 198 

42,818 

38,900 

40, 717  J 

40,560 
39,694 

42,915) 

40,544 
43,657 
42,849 
31,997 
42,899 

40,058 
40,756 
42,836 
38,559 
40,063 
42, 120 
44,003 
44, 167 
43, 662 
28,995 
44,192 
40,730 

42,841 
44, 162 
36,243 

40,598 
38,718 
36,212 
42,792 
40,559 


Name  of  claimant. 


No.  of 
sett. 


S.  J.  Sargent '. 

Wm.  Ashmead 

Cinciniiati  Gazette  Co 

Edward  DuDdon 

Fletcher  Stroud. 

Isaac  Ramsey 

William  Hummel 

David  Auderson 

Oscar  Martin 

Welcome  James 

Michael  Colligan 

James  E.  Guerius 

David  Palmer,  guardian,  &c 

Joseph  McPherson  &  Co 

Isaac  W.  Moisett,  administrator  of  James 

Perry,  deceased 

Chrest  Bolous 

Levi  Simpson  and  one  other 

John  James 

Estate  of  Wm.  Wright,  (G.  B.  Wright, 

administrator) 

Morty  Downing,    father  of    D.   O.  C. 

Downing 

John  W.  Parks 

Silas  H.  Hopkins 

James  A.  Sawyer,  Lt.  Sionz  City  Cav. .. 

Charles  Johnson 

John  W.  McCoy 

Michael  and  Jerry  Shea 

H.  L.  Rohinsou,  Capt.  and  A.  Q.  M 

Charles  Sidney  Smith,  Lt.  4th  R.  I.  Vols. 

James  H.  Stark 

J.  E.  Braden,  (in  part) 

Chas.  Theo.  Potts,  deceased 

William  Pitts 

T.  J.  Moore  and  seven  others,  (i.  e.,  Jno. 

Henderson ) 

John  Gray  and  three  others 

James  McGraw 

Milton  Newport 

Thos.  J.  Reidy 

Thos.  F.Arnold ,.. 

John  W.  Horn 

Edward  Simpson  and  three  others 

J.  A.  McClure 

Charleston  Harvey  and  two  others 

Abel  F.  Kenney  and  one  other 

Charles  Henry  Hastings 

A.    Gallatin   Lovell    and    twenty-nine 

others 

Sarah  Ely,  widow  of  Geo.  W.  Ely 

Wm.  Bamemann 

Elias  Cheatman 

Thomas  Davis 

John  Ryon 

James  Livingston 

Washington  Savage 

Duncan  Ward 


1935 
2050 
2068 
2102 
2116 
2117 
2140 
2149 
2153 
2262 
2264 
2269 
2282 
2307 

2342 
2345 
2388 
2389 

2391 

2421 
2427 
2434 
2481 
2494 
2502 
2504 
2576 
3432 
3455 
3515 
3.s:w 
3562 

3620 
3624 
3666 
3668 
3670 
3683 
3703 
3779 
3833 
3859 
3871 
3875 

3890 
3891 
3897 
3905 
3912 
3924 
3934 
3952 
3961 


Date. 


Dec. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Jan. 
Feb. 
Feb. 
Feb. 
Feb. 
Feb. 


Feb.  21 

Feb.  22, 

Feb.  27 

Feb.  27, 

Feb.  27, 


Mar. 
Mar. 
Mar. 
Mar.  15, 
Mar.  16, 
Mar.  16, 
Mar.  16, 
Mar.  20, 
Apr. 
Apr. 
Apr.  17, 
Apr.  18, 
Apr.   20, 

Apr.  23, 
Apr.  25 
May  2, 
May 
May 
May 
May 
May  12, 
May  28, 
May  29, 
May  31 
May   31 


June 
June 
June 
June 
June 
June 
June 
June 
June 


1876 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 

1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1857 
1877 
1877 
1877 

1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 
1877 


Amoant 


123  75 
23  00 
32  00 
20  00 
46  00 
20  00 
25  75 
23  00 
40  00 

49  00 
45  75 
5100 
80  00 

44  20 

71  67 

31  50 

133  32 

25  66 

500  00 

446  60 
23  75 
78  00 

50  70 
2,850  00 

114  40 

25  00 

628  08 

116  90 

105  00 

38  75 

54  80 

75 

500 
42  40 
6  00 
53  33 
70  00 
42  00 
1,380  00 
140  00 

45  00 
66  02 
62  25 
84  34 

566  00 
66  80 
14  00 
18  00 

399  41 
16  20 
18  00 
30  31 

729  00 
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Schedule  of  claims^  &c. — Incidental  expenses^   Qtmrtemuister^  depart- 
mentj  1871  and  prior  years — Continued. 


Name  of  ohdmant. 


J.  R.  Alford 

W.  McNames 

Merrick  Sjkes 

Emma  Jones 

George  Watson 

J.  M.  Bates 

Fancher,  deceased,  heirs  of  Lewis  H 

H.  Petschow 

Peter  Shell 

Robert  Hays,  $67  50;  Thomas  Lewis,  $52; 
Lewis  Jacobs,  $16  67 

Miles  Marshall 

Richard  Robinson 

Simon  Abeles,  (Second  Comptroller's  set- 
tlement.) Total  allowed,  $529;  paid 
by  ridquisition  of  May  17, 1877,  $524  87 ; 
leaving  balance 

Wakefield  &  Son,  Q.  M.  D.,  $7  35;  Bar- 
racks and  Quarters,  $15  51 ;  total  al- 
lowed, $46 

Joshua  B.  Mead  well 

Lieut.  Wm.  V.Wolfe 

Geo.  B.  Booth 

Joseph  Woolridge 

August  Thiemann,  late  ms^or;  (settle- 
ment made  by  Q.  M.  Div.) 

Richard  Coleman 

R.P.  Lightbum , 

Henry  fiirr 

Dudley  G.  Leavey 

Robt.  Cochrane,  deceased,  (G.M.  DamaU, 
administrator) 

John  Casey 

Elijah  Roberts  

San  Antonio  Express 

Geo.  Hudson 

"Houston  Union" 

James M.  Ropes,  lieutenant  8th  cavalry; 
(settlement  by  Q.  M.  Div.) 

J.  S.  Clark,  Chas.  Boley,  Samuel  Spray, 
John  Wiley,  and  Archibald  McDonald, 
$25  each,  (Daniel  M.  Adams,  holder 
and  owner) 

Bernard  Fort 

Stephen  James,  $156;  Thomas  Ellis,  $117. 

Total 


No.  of 

Mtt 


4008 
4015 
4020 
40:M 
4045 
4082 
4346 
4366 
4373 

4356 
4360 
4367 


2237 


4498 
4596 
4652 
4660 
4705 

3171 
4835 
4851 
4830 

4858 

4953 
4955 
4993 
5134 
5140 
5141 

5046 


5207 
5205 
4512 


Date. 


7,1877 
7,1877 
7,1877 
9,1877 
9,1877 
15, 1877 
8,1877 
9,1877 
9,1877 


June 
June 
June 
June 
June 
June 
Aug. 
Aug. 
Aug. 

Aug.  9, 1877 
Aug.  9, 1877 
Aug.     9,1877 


Feb.     5, 1877 


Sept.  1,1877 
Sept.  28, 1877 
Oct.  12,1877 
Oct.  12,1877 
Oct.    15,1877 

April  3,1877 
Nov.  13,1877 
Nov.  13,18n 
Nov.  13,18n 
Nov.  13,1877 

Nov.  27,1877 
Nov.  27,1877 
Nov.  27,1877 
17, 1877 

18,1877 
18,1877 


Dec, 
Dec. 
Dec. 


Dec.     6, 1877 


Dec.  21,1877 
Dec.  21,1877 
Sept.    5,1877 


Amount. 


$98  99 
12  00 
11  20 

150  00 
23  75 
99  00 

176  66 

154  00 
11  20 

138  17 
22  50 
14  00 


4  13 


23  14 
48  00 
72  20 
266  80 
11  66 

10  00 

8  00 

650  00 

48  80 
745  50 

388  50 
48  80 
17  00 
42  00 

17  54 

18  00 

4  00 


125  00 

5  00 

273  00 


13,410  93 
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Schedule  of  claims j  &c. — Continued. 


IxciDKXTAL  Expenses,  Quartbrbcastebs'  Departmekt,  1873. — (For  leappropiiA- 

tion.) 


No.  of 
cUim. 

Name  of  oloimuit. 

No.  of 
sett. 

Date. 

Amonnt- 

40,687 

Western  Union  Telegraph  Company,  (in 
part.)  $79  94;   Kansas   Pac'fic  RaU- 
road  Comnanv.  ft289  24 

2235 
2283 
2326 

2172 
3501 
3914 

Feb.     5, 1877 
Feb.    13,1877 
Feb.    17,1877 

Jan.   24,1877 
Apr.   14,1877 
Jnne    4, 1877 

$369  18 

31,783 

3l,:%6 

39,947 
43,989 

E.  L.  Violland  and  seven  others 

506  30 

Capt.  Theo.  J.  Eckereon 

Union  Pacific  Railroad  Co»  $1,434  04; 
Central  Pacific  Railroad  Co.,  $36  84. . . 
Alex.  Dever,  (part  paid) 

19  96 

1,470  88 
7  00 

44,190 

John  Ernst 

12  20 

Total  

2,385  51 

Incidental  Expenses,  Quartermasters'  Department,  1875. — (For  reappropriA- 

tion.) 


44,176 

Union  Pacific  Railroad  Company 

4256 

July   19,1877 

$467  83 

44,4.33 

Union  Pacific  Railroad  Company 

4608 

Oct.      3  1877 

1,212  45 

44,386 

Western  Union    Telegraph    Company, 
$138  17;  Kansas  Pacific  Raib-oad  Com- 

pany, (one-half  payable  to  Western 

Union  Telemph  Company,)  $321  68. . 

Union  Pacific  Railroad  Company 

Total 

4782 

Nov.     3,1877 

459  85 

44,344 

4783 

Nov.     6,1877 

551  est 

2,691  75 

Clothinq,  Camp  and  Garrison  Equipage,  1871  and  prior  TEAR8.^Reappropria- 

tion.) 


42,466 


Brogins  &.  Riley. 


4942 


Nov.  26,1877 


$58  05 


Clothing,  Camp  and  Qarrison  Equipage,  1873.— (Reappropriation.) 


45,291 


Capt.  E.  C.  Bainbridge,  5th  Artillery . 


4882 


Nov.  15,1877 


Clothing,  Camp  and  Garrison  Equipage,  1874.— (Reappropriation.) 


Lieut.  Jas.  E.  Macklin,  (settlement  by 
Quartermaster's  Division) 

Lieut.  Gnstavus  M.  Bascom,  (settlement 
by  Quartermaster's  Division) 


Total. 


1997 
.3895 


Sept.  26,1874 
June    4, 1877 


$8  57 
2  78 


11  35 
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SehedtUe  of  claims^  &c. — Continued. 
TRAKSFOBTiNa  OFFICERS'  Baogaqb,  1871  AND  PRIOR  YKAR8.— (Reappropiiation.) 


Ko.  of 


42,843 
43,637 
43,964 
44,335 
44,021 
36,208 
44,270 
45,172 
45,155 
45.127 
44,012 


Name  of  claimant. 


H.  S.  Kilborne 

J.  £.  Bradeo 

August  Thieman,  (in  part) 

Frank  B.  Marehall 

Wm.  Shields,  by  his  widow,  Sarah  A 

Thos.  Foster,  late  Captain 

Edw.  S.  Johnson 

S.  S.Culbertson 

J.M.Lee 

Wm.  J.  Reed 

H.  L.  Taliaferro 


Total. 


No.  of 

Mtt 


Date. 


Apr. 
Apr. 
May 
June 
Aug. 
Sept. 
Nov. 
Dec. 
Dec. 
Dec. 
Dec. 


7,1877 
17,1877 

2,1877 
23,1877 

9,1877 
22,1877 
27,1877 
17,18n 
19, 1877 
19,1877 
22,1877 


Amount. 


$15  40 

1  80 

34  20 

247  10 
80  70 
25  14 
71  46 

103  07 

82  90 
178  00 

83  40 


923  17 


Relief  of  Persons  suffering  from  Ravages  of  Grasshoppers. — (Reappropria- 

tion.) 


Capt.  E.  B.  Grimes,  A.  Q.  M.,  (settlement 
by  Quartermaster's  Division) 


2229 


Sept.  10, 1877 


1663  99 


Subsistence  of  the  Army,  1871  and  prior  tears. — (Reappropriatlon.) 


41,932 
42,011 
80,548 
42,839 
38,919 
42,366 
33,816 
42,097 
35,309 
^,310 
42,888 
44,113 
41,202 
40,868 
44,158 
20,800 

43,589 
34,957 
35,560 

8.800 

44,125 
44,150 
»,816 
»,405 
44,053 
13,462 
«,185 
44,384 
38.451 
44,459 


Thomas  H.  Stone,  administrator,  Sea 

O.  H.  P.  Beuuett 

Peter  C.  Talley 

S^rah  A.  Carter 

M.  W.  Hinkle 

W.R.  Humbard 

Moses  Cunningham 

John  McKelvey,  (A.  W.  Rect,  H.  and  O.) 

I  Boston  Clapp $14  25 

!  Jane  Vienable 17  25 

I  John  Ammahaie 

I  A.  Henderson 

:  George  Johnson,  deceased 

I  P.  B.  Weir 

,  Lafayette  Turner 

I  A.  C.  Barta,  deceased,  (Thomas  Coghlan, 
administrator) 

Samuel  Cottrell 

John  K.  Garner 

Mrs.  Elinda  Morrow 

William  Thompson,  deceased,  (Meek  and 
Keever,  administrators) 

Samuel  McElrath 

John  L.  Williams 

John  E.  Winn,  (in  part) 

E.  P.  Bums 

Julia  A.  Evans 

W.Sanford 

Anton  Huber 

Elmore  C.  Argadine 

Ursin  Bobin v 

Frederick  Stein 


2286 
2303 
2313 
2369 
2387 
2407 
2489 
3435 

3621 

3710 
3771 
3772 
3786 
3841 

3904 
3906 
3932 
3935 

3940 
3941 
3959 
3960 
4062 
4124 
4127 
4144 
4334 
4338 
4369 


Feb.   14,1877 

$36  00 

Feb.   15,1877 

30  00 

Fob.   16,1877 

15  00 

Feb.  23,1877 

125  00 

Feb.   26,1877 

45  00 

Mar.     7,1877 

36  00 

Mar.   15,1877 

170  00 

April    9,1877 

40  00 

April  25, 1877 

31  50 

May     5, 1877 

156  58 

May    11,1877 

134  25 

May    11,1877 

180  00 

May    12.1877 

140  00 

May   28,1877 

37  75 

June    4, 1877 

49  17 

June    4, 1877 

43  84 

June    5, 1877 

10  50 

June    5, 1877 

14  40 

June    5, 1877 

47  90 

June    5, 1877 

6  60 

June    5, 1877 

69  75 

9  45 

June  13, 1877 

32  00 

June  22, 1877 

95  10 

June  22, 1877 

91  45 

June  25, 1877 

6  40 

Aug.     8, 1877 

55  08 

Aug.    8, 1877 

200  00 

Aug.     8,1877 

7  50 
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Sekeduk  o/chiimN^  ifcc, — Subsistence  of  the  Army,  1871  and  prior  years — 

Contiuued. 


KTaaf 


44,572 


4G,08S 

44,4(j7 
86,001 

44,  048 
44,670 
45,047 
40,37{) 

45,89:* 


»J>,7(M1 
45,  L{:i«i 

44,r>:u) 

40,0r>4 

4/^t,  64tj 
4^/24:1 

lU,  )^49 
2r>,  (>48 
S4,447 


Kvntfi  of  ctAlmant. 


Susan  Hinkle 

Junius  M.  Fulmer,  late  Capt.  and  C.  S., 
(fK^ttlptueut.  intule  liy  Subsistonce  Di- 
vUiiUi ) 

Sum  uol  S.  Kiiin>ij  , 

Kli/aWi  h  Klmt*,  ( widow  of  Ichabod  Her- 

riJij?) 

Htnry  IT  utchiiiHoii 

nJi^hn  W  hill? 

J  fu^nli  'Vn\  t>ot 

S.  iL  fStni  r  

TlumijiH  ^Fl  kt:i  ti . 

Siiliioj  A.  i[<  ►ulthrop , 

]Urhiiril  HiittH , 

N\  L.  KuiLtri,  (E^Atunel  Parks,  bolder  and 

« w  ijor ) 

Dpnit*  N^^Iigiiri 

Wni.  ^V JrtciM,  ^$ll>t  under  Q.  M.  D. ; 

i:\Vt    iiiiil^T   {\    tind    A.    H. ;     total, 

^:i?sO  X\). 


John  liurUo,  ^Cl^th<  N,  Hurke,  adm'x)  ... 

U'ilUjun  IMIyd*^ 

JiimrH  J^i4  kHnit,  ilo(^cutu>d,  (Hannab  Jack- 

nrm,  hU  wi(l<*w) , 

Jnhn  \\\  Mnrgnii 

HyrniTi  l.oijjif .-,,-.  „ 

A." C\  htynn 

Houry  tyhT 

Jm:nli  I^iMg ..,-. 


Jiiliu  A.  lio.i'*\ ........ 

Andrew  D,  Cumpl^ell. 


No.  of 
sett. 


Date. 


4:^7 


2162 
2225 

2272 

2278 

2:ui 
2;U3 
2:U4 
2315 
2:M58 
2401 

2415 
2428 


TotaL 


Aug.     8,1877 


AiiR.  20,1877 
Sept.    8,1877 


Sept. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Nov. 

Nov. 


28,1877 
2,1«77 
12, 1H77 
15, 1877 
15,1877 
15,1877 
10, 1877 
26,1877 


Nov.  27,1877 
Nov.  28,1877 


5008  Nov.  28,1877 
25(57  Dec.  15,1877 
2597     Dec.   18,1877 


18,1877 
19, 1877 
21,1877 
21, 1877 
22, 1877 
26, 1877 
26, 1877 
26,1877 
1,1877 


2599 

Dec. 

2615 

Dec. 

2625 

Doc. 

2628 

Dec. 

2639 

Dec. 

2646 

Dec. 

2647 

Doc. 

2644 

Dec. 

2192 

Sept. 

Amooot. 


$120  00 


108  25 
64  45 

78  75 
14  75 
30  00 
34  08 
92  00 
175  00 
89  90 
81  55 

560 
56  00 


152  83 

33  00 

210  00 

625 

26  33 

27  50 
72  05 
25  00 

880 

675  00 

1,494  60 

220  80 


5,818  71 


SUBSiaTEN'CK  oy  THE  Army,  1873. — (Reappropriatlon.) 


44,667  } 
44,fi6S{ 


VMToit  "Daily  PoBt,-^(|l  90  under  1874) 


2270 


Sept.  28, 1877 


$190 


SUBStSTEXCK  oif  THE  Army,  1874. — (Reappropriation.) 


44,667  ) 


Detroit  '^  Daily  Po«t,'»  {|1  90  under  1873. . 


2270 


Sept.  28, 1877 


$190 


SoDSiSTKNCS  OF  THE  Army,  1875. — (Reappropriation.) 


45,307 


Jowjph  Si<rf;fTied, 


2429 


Nov.  28,1877 


$8  25 
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Schedule  ofoUUms^  Ae. — Oontinned. 

Pay,  Transportation  SbrvicbS)  and  Supplies,  of  Orbqon  and  Washington 
Territory  Volunteers  in  1855,  '56.— (Reappropriation.) 


Ko.of 


Name  of  olaimaiit. 


No.  of  I 


Date. 


Amount. 


4,623 
4,624 


4,626 
4,^7 
4,628 
4,630 
4,631 
4,629 
4,633 
4,618 
4,622 
4,632 
4.635 
4,634 

4,636 
4,637 
4,638 
4,642 
4,643 
4,644 
4,645 
4,646 
4,649 
4,641 
4,650 
4,^2 
4,653 
4,654 
4,655 
4,651 
4,659 
4,662 

4,663 
4.661 
4,668 
4,567 
4,665 
4,660 
4,666 
4,669 
4,664 
4,647 

4,656 
4,675 
4,667 

4,677 
4,676 
4,673 
4,639 
4,  WO 
4.674 
4,671 


W.H.Gate8,adm'ro£E.D.  Byrne,  decM.  1990    Jan.     8,1877 
A.  M.  Gibbons,  administrator  of  Daniel 

Wilson,  deceased 1998  i  Jan.     8, 

Thomas  Monteith  and  others 2065  '  Jan.    15, 

Jasmes  Elkins  and  George  A.  Edes 2164  I  Jan. 

William  Dom 2163  !  Jan.    22, 

JohnH.Good 2166    Jan.   82, 

William  Johnson '  2177    Jan.   25, 

Andrew  J.  Miller 2178    Jan.    25, 

SamnelE.May 2246  j  Feb.     9, 

ThomasFagan 2247    Feb.     9, 

Peter  Miller,  and  Miller  &  Haney 2251    Feb.     9, 

Keith  &  Johnson 2252    Feb.     9, 

Isaac  N.  Bently 2573    Mar.  20, 

Samuel  E.  May 2660  t  Mar.  23, 

Jefferson  Bamp,  Samuel  Ritchie,  and  , 

Carlton  A.  Ge«r 3135    April   2, 

JohnGoldsby 3418    April   6, 

GeorgeA.Edes 3568  |April20, 

David  Feese 3690  ;  M!ay     3, 

Jacob  McDaniel 3780  '  May   12, 

Jason  J.  Braman 3781    May   12, 

WilliamDaly 3782  '  May   12, 

John  Springer 3800  '  May   18, 

James  F.  Cleaver :»66  I  June    6, 

Jno.Williams,dec*d,(Nelson  Hoy t,adm*r)  3971    June    6, 

George  A.  Coffin  and  Levi  Gillam 4083    June  18, 

Will&m  B.  Eddins 4084    June  18, 

William  Horsley 4085    June  18, 

Marshall  R.  Hathaway 4197    July    9, 

M.  Spurgeon 4235  i  July  16, 

John  M.  Shaw  and  six  others 4655  *  July  17, 

Nelson  Hoyt 4243  ,  July  18, 

Oscar  O.Gamyard 4323  '  Aug.    6, 

John  Z.  Wright,  administrator  of  the 

estate  of  B(L  D.  Swegget,  deceased 4328    Aug.    6, 

JohnM.  Breck 4318    Aug.     4 

C.S.Drew 4321     Aug.    6, 

AbrahamFox 4322  |  Aug.    6, 

C.  W.  Noblitt 4326    Aug.    6, 

Charles  Hubbard 4324     Aug.     6, 

Thomas  W.Beal 4332    Aug.    7 

L.  Scovell 4327     Aug.    6, 

Monteith  &  Co 4325  ,  Aug.     6, 

WUliamCantraU 4333  i  Aug.    7 

Silas  D.  Mazon,  V.  Probstel ,  Joseph  Stan- 
ley, John  Mcpherson,  and  Jos.  Caples.  4388  I  Aug.  10, 

Benjamin  F.  Goodwin 1 4450    Aug.  21 

Joseph  W.Drew 4647    Oct.    11 

R.  G.  Allen,  deceased,  by  Benjamin  G. 

W.and  R.  G.  Allen,  heirs 4193    July     6, 

Johnson  &  Perkins 4773  I  Oct.    31 

JohnPritchett 4774    Oct.    31 

George  Wood 4775  |  Oct.    31 

Richard  Covington I  4792    Nov.     8, 

IsaacMQler i  4794  i  Nov:     8, 

Andrew  Jackson  Young i  4794^!  Nov.     8, 

N.P.Briggs 4791    Nov.     8, 

H.  Ex.  Doc.  46 4 


$570  40 


1877, 

73  46 

1877 

241  92 

1877 

379  00 

1877 

38  83 

1877 

15  20 

1877 

10  80 

1887 

7  66 

1877 

664  00 

1877 

72  00 

1877 

219  00 

1877, 

231  74 

1877 

337  50 

1877 

1,085  00 

1877  1 

844  00 

1877 

38  83 

1877 

632  22 

1877, 

17  53 

1877  1 

89  32 

1877 

100  14 

1877, 

8  40 

1877' 

50  40 

1877 

94  22 

1877  1 

292  67 

1877  1 

100  44 

1877  1 

19  67 

1877' 

12  78 

1877, 

16  18 

1877  1 

160  00 

1877' 

1,591  38 

1877 

203  33 

1877 

240  00 

1877 

33  33 

1877 

62  69 

1877 

178  80 

1877 

405  36 

1877 

74  40 

l'^77 

27  24 

1877 

272  60 

1877  1 

69  33 

1877 

26  66 

1877 

15  20 

1877; 

788  79 

1877  1 

323  75 

1877 

234  17 

1877  1 

38  83 

1877! 

350  00 

1877  1 

161  67 

1877, 

346  80 

1877  1 

42  00 

1877' 

276  66 

1877 

270  00 

1877 

134  50 
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BALANCES   TO    BE   REAPPROPRIATED. 


Svhedtth  of  claims,  dkc, — Pay,  ti^anspartationj  services,  a/nd  supplies  of  Ore- 
gon and  Washington  Territory  Volunteers  in  1855,  '56 — Continaed. 


No.  of 
claim. 


4,  era 

4,656 

4,OT9 
4,682 
4,tj80 
4,ft^I 
4,  $40 


4,&t^ 
4,C7*J 


4,685 

4,684 
4,6W 

4,(jaa 

4,680 


Name  of  claimant. 


No,  of 
sett. 


R.  C.  Hill,  administrator  of  the  estate 
of  Elijah  Hill,  deceased 

Jc}«9eph  Whitaker,  (omitted  to  be  entered 
in  its  proper  order) 

William  H.  Perkins  and  others 

I.E^ban  B.  Fry,  deceased,  and  others 

W.  M.  Powers 

J;i€ob  McKinney 

Isaac  Springer,  $300;  Joseph  Latshaw, 
$332;  Francis  F.Loehr,  1927  43;  E.L. 
Massev,  $157  04;  Thos.  B.  Scott,  $65  34. 

Jacobs  &  Harbaugh 

Erftstnft  Holgate,  $30;  John  McCoy, 
|15  63  ;  Martin  Luper,  $25 ;  Christian 
Farlow,  $26  66 ;  William  F.  Dixon, 
tl31  12;  Hugh  Lee,  $91  65 

John  M.  WaUan,  $291  67;  George  W. 
Olds,  $46  66 

John  Perkins 

j  Aiitoine  Martineau 

I  Jobo  F.  Sutherlan  and  Matthew  Adams. 
I  Jjibez  Huelat 


4793 

4194 
4824 
4879 
4894 
4893 


4902 
4901 


4900 

I  5049 

5219 

5220 

I  5221 

i  5259 


Date. 


Nov.     8, 1877 


July 
Nov. 
Nov. 
Nov. 
Nov. 


6,1867 
12,1877 
14,1877 
19,1877 
17, 1877 


Nov.  20,1877 
Nov.  20,1877 


Nov.  20,1877 


Total. 


Dec. 
Dec. 
Dec. 
Dec. 
Dec. 


6,1877 
22,1877 
22,1877 
22,1877 
27,1877 


Amoant 


$72  15 

58  46 
220  33 
502  80 
150  00 

15  86 


1,681  81 
272  66 


320  06 


7  60 

65  68 

86  63 

1,176  52 


17,759  69 


APPENDIX  B. 

Treasury  Department, 
First  Comptroller's  Office,  January  26, 1878. 

LUi  of  tt&iovnis  of  lands  erroneously  sold  reported  upon  and  certified  to  ihis  office  h}f  (he 
CommiitifUmtr  of  the  General  Land  Office,  withheld  for  Congressional  aottoii,  ihi  basis  fifr 
rrjertinfr  such  accounts  being  the  date  of  cancellation,    (Seepage  12.) 


No.  of 
report,    j 

31,593 
3l^4ti4 

31,520 
31,5*21 
31,5^24 
31,525 
31,5l24i 
31,627 
31,528 
31,  594 
31,353 
31,595 
31,636 
31,635 
31,597 
31,433 
31,603 
31,631 


Sute. 


Alabama  . . . 

-..,Do 

,,.   ,Do 

|....Do 

...Do 

...Do 

...Do 

.Do 

.-..Do  

I  California . 
!  Florida 

Minnesota. 

.„.Do 

Mifisonri . . . 

1     -  Do 

'.„.Do 

Nebraska.. 

Wisconsin . 


Name. 


Thomas  M.J.  Porter,  assignee 

David  Walker 

James  B.  Cook 

Edward  F.  Baun 

Nathaniel  R.  Daniel 

Richard  Z.  Foster,  assignee  . . 

Samnel  Canthon 

John  T.  Long,  assignee 

William  F.  WaUace 

Patrick  Lynch 

William  F.  Russell 

Walter  Gorman 

Jonas  Eriokson 

Price  Vestal 

James  Brown,  assignee 

Thomas  Ervin 

Addison  Carr  

Joanna  E.  Springer 


Canoelled. 


Oct. 

May 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Oct. 

Nov. 

Sept. 

Apr. 

June 

Sept. 

Mar. 

Sept. 

May 

Mar. 


8,1858 

24,1861 

8,1858 

8,1858 

8,1858 

8,1858 

8,1858 

8,1858 

8,1858 

7.1874 

5,1850 

7,1873 

24, 1873 

11,1860 

4,1875 

11,1860 

10, 1875 

11, 1872 


Amoant 


$60  15 
40  00 

159  84 

39  84 

160  64 
160  78 

79  88 

159  68 

167  14 

200  00 

202  85 

1100 

3100 

30  00 

200  00 

40  00 
100  00 

50  00 


Total I I I    1.8»80 


Digiti 
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The  following  additional  accounts  were  included  in  the  amount  presented  to  Con- 
gress in  the  special  estimates  of  October  15, 1877,  for  appropriation  under  the  head 
of  ''Refunding  money  for  lands  erroneously  sold:" 


30,783 
30,969 
30.970 
30,833 
30,860 
30,876 
30,874 
30,888 
31.209 
30,838 
30,972 
31,182 
31,187 
31,198 
31,117 
30,829 
30,798 
30,8^ 

31,131 

31,136 
31,151 

31,796 
31,132 
31,193 
30,822 
30,849 
31,130 
31,204 
31,208 
30,839 
30,834 
31.129 
30,872 
30,841 
30,830 
30,853 
31,189 


Alabama  ... 

...Do 

...Do 

Arkansas . . . 

...Do 

...Do 

...Do 

...Do 

...Do 

California  . . 

...Do 

...Do 

Do 

Colorado  ... 

Illinois 

Kansas 

Michigan . . . 
...Do 


Name. 


I  ^%^^ 


...Do. 


...Do 

...Do 


Minnesota 

...Do 

...Do 

Missouri 

...Do 

...Do 

...Do 

...Do 

Mississippi 

...Do 

Montana 

Nebraska 

Washin^n  Ter 

Wisconsin 

...Do 

...Do 


Totol. 


Calviu  L.  Arant 

Geo.  T.  Burke,  administrator. 
Matilda D.  Smith,  executrix. . 

Augus  McDonald 

D.  S.  Greer,  administrator  . ., . 

Reuben  Riggs 

Thos.  C.  McRae,*adm'r 

E.T.Richards 

William  H.  Pittman 

Francis  M.  Kittridge 

Robert  Anderson 

Talitha  Matthews,  adm'r,  &c. 

A.  Hewel 

John  Tittman 

Chas.  Henrotin,  attorney 

John  H.  Rudloff 

Lorenzo  Anthony 

Isaac  M.  and  D.  F.  Weston, 

assignees. 
Alfred  N.  Lawrence,  self  and 

assignees. 

D.  Stewart,  president,  &c 

N.  Ludington  aud  E.  H.  Den- 

ison,  &c. 

O.  B.  Sturte V  ant 

James  G.  Butterfield 

Niles  Nilsson 

Adam  C.  Dyas,  administrator 

Willis  Burk 

Joel  W.  Thomas 

G.C.Land 

Geo.  W.  Dickson 

James  R.  Crosby 

Geo.  B.  Harper,  adm'r 

L.  B.  Lyman,  assignee,  &c  . . 

Chas.  8.  Demary 

Lawrence  Nessell 

D.W.Smith 

Alex,  and  D.  D.  McMillan  . . . 
Fred.  Carney 


Cancelled. 


Oct. 

Oct. 

Oct. 

Feb. 

Sept. 

May 

June 

Oct. 


8,1858 
8,1858 
8,1858 
5,1873 

24,1874 
6,1870 
4,1860 

23,1874 


May 
July 
Dec. 
July 
Mar. 
Nov. 
Sept. 
Dec. 
Jan. 


15. 1873 
9, 1872 

11. 1872 

14. 1874 
26,1873 
11, 1857 

18. 1873 
12,1859 
26,1869 


May   12,1874 

Aug.  29,1871 
Aug.  29,1871 


June 

July 

Dec. 

July 

Mar. 

Aug. 

April 

Sept. 

June 

June 

Oct. 

Aug. 

June 

April 

Mar. 

Feb. 


30,1873 
16, 1874 

18. 1873 
17,1860 

1,1870 
30,1871 

26. 1871 
1,1870 

25,1859 
25,1859 

14. 1874 
30,1871 

25. 1872 
22,1873 
13, 1869 

18. 1873 


Amount. 


$150  18 

160  03 

159  17 

50  00 

200  00 

40  00 
100  00 

10  00 

30  00 
116  44 
400  00 

41  70 
100  00 
205  26 
200  00 

19  40 

31  44 
102  22 

400  00 

222  81 
500  00 

33  50 
200  00 

17  19 
8  15 

34  61 
53  12 

100  00 
50  00 
30  15 
126^63 
175  19 
50  00 
75  62 
46  55 
50  00 
50  00 

4,333  36 
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45th  Congkess,  )  HOUSE  OF  REPRESENTATIVES.     (  Ex.  Doc. 
2d8e8non.       (  \    No.  47. 


PAINTING  TENDERED  CONGRESS  BY  MRS.  ELIZABETH 

THOMPSON. 


MESSAGE 

FBOM  THB 


PRESIDENT  OF  THE  UNITED  STATES, 


INFORMINa 


Congress  thai  he  had  delivered  to  Mrs.  Elizabeth  Thompson  a  copy  of  the 
joint  resolution  of  Congress  accepting  a  painting  tendered  by  her. 


February  11,  1878. — ^Referred  to  the  Committee  on  the  Library  and  ordered  to  be 

printed. 


To  ike  Senate  and  House  of  Representatives : 

In  compliance  with  the  resolation  of  Congress  entitled  ^^Joint  resola- 
tion  accepting  a  painting  tendered  to  Congress  by  Mrs.  Elizabeth 
Thompson,''  approved  by  me  on  the  Ist  instant,  I  have  this  day  caused 
a  copy  of  the  resolution  to  be  delivered  to  Mrs.  Thompson. 

K.  B.  HATES. 

ExECUTiVB  Mansion,  February  11, 1878» 


Digitized  by  CjOOQ iC 


Digitized  by  CjOOQ iC 


45th  Gokobess,  )  HOUSE  OF  EEPBESEKTATIYES.   (  Ex.  Doo. 
2d8es9ion.       ]  \    No.  48. 


COMMUTATION  ALLOWED  OFFICEES  IN  CERTAIN  CITIES. 


LETTER 


FROM 


THE    SECRETARY    OF    WAR, 


TRANSMnmiO 


A  Hst  of  officers  who  received  oommutaiion  fuelj  forage^  and  quarters  in 

centain  cities. 


February  13,  1H78.— Refei  red  to  the  Committee  on  Military  Affairs  and  ordered  to  be 

printed. 


War  Department, 
Washington  City^  February  11, 1878. 
Tbe  Secretary  of  War  has  the  hooor  to  traDsmit  to  the  Hoase  of  Rep- 
reseDtatives,  for  the  Committee  on  Military  Affairs,  in  compliance  with 
a  request  of  Hon.  E.  S.  Bragg,  of  sabcommittee^  for  certain  information 
as  to  the  number  and  grade  of  ofQcers  who  received  allowance  for  fuel, 
forage,  and  qnarteis  in  Washington,  Kew  York,  Chicago,  and  Saint 
Paul,  and  the  amount  paid  monthly  for  quarters  in  said  cities,  a  report 
of  the  Quartermaster-General  on  the  subject. 

•     GEO.  W.  McCBABf, 

Secretary  of  War. 
To  the  Speaker 

of  the  Eovse  of  Beprescntaiives. 


Was,  Department, 
Quartermaster  General'3  Office, 

Washington^  D.  C,  February  6, 1878. 
Sir  :  Beferriug  to  a  letter  of  February  4,  1878,  addressed  to  the 
QoartermasterGeneral,  United  States  Army,  from  the  Hon.  E.  S.  Bragg, 
Subcommittee  on  Military  Affairs,  House  of  Eepresentatives,  requesting 
the  following  information,  viz : 

Ist.  The  number  and  grade  of  officers  who  received  allowance  for  fnel,  forage,  and 
qnftTters  in  tbe  cities  of  Washington,  New  York,  Chicago,  and  Saint  Panl,  classifying 
in  each  of  said  cities  separately. 

2d.  Tbe  total  paid  monthly  for  quarters  in  each  of  said  cities,  stating  for  each  city 
•epantely. 

4Ul  What  law  or  authority  exists  authorizing  such  payments— 

I  have  tbe  honor  to  inclose  herewith  a  statement  of  the  number  of 
officers  on  duty  in  tbe  cities  of  Washington,  New  York,  Chicago,  and 
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COMMUTATION   TO    OFFICERS   IM  CERTAIN   CITIES. 


8aiDt  Paul  who  receive  fuel,  forage,  and  qaarters  from  the  Qaartermas- 
ter'ft  Deparluient,  showing  the  amount  paid  by  offioers  of  the  Quarter- 
maistcr^i^  Department  to  the  owner  of  quarters  occupied  by  them  in  the 
month  of  Dc'cembcr,  1877,  that  being  the  last  month  for  which  complete 
If*  torus  have  been  received  at  this  office,  classified  separately,  as  requested. 
Tim  hiw  authorizing  the  supply  of  fuel,  forage,  and  quarters  is  to  be 
found  in  tho  act  of  15th  July,  1870,  section  24,  and  also  in  section  1270, 
I^evUed  Statutes,  as  follows: 

Fuel,  qiMrtcra,  and  forage  may  be  famished  in  kind  to  ofiicerR  by  the  Qaartermaster's 
Dfjiartmuut.  according  to  law  and  regulations. 

Tbis  Uw  13  carefully  administered.  Since  it  was  enacted  commutation 
of  quarters,  fuel,  and  forage  to  officers  has  ceased. 

Coder  aoction  21  of  the  law  of  15th  July,  1870,  and  section  1273, 
Bevised  Statutes,  quartermasters  are  forbidden  to  make  any  payments 
of  public  money  to  officers  of  the  Army  on  any  account  whatever.  The 
Qnartermaster-Oeneral  understands  and  believes  that  one  at  least  of  the 
objects  of  this  enactment  was  to  enable  Congress  by  calling  upon  a 
Hifigle  oSicc,  that  of  the  Paymaster-G^qeral,  to  ascertain  what  puhlic 
money  was  actually  paid  during  any  period  of  time  to  any  or  all  officers 
of  the  Army. 

Very  respectfully,  your  obedient  servant, 

M.  C.  MEIGS, 
Quartermaster  General  U.  S.  A. 

To  the  Hon.  Seoeetary  of  Wae. 


S^aUttunt  ofthr  nanther  of  officers  on  duty  in  the  ciliea  of  Washington^  Netc  York,  Ckietufo, 
an4  Sdittt  t\mt  who  receive  fuel,  forage,  and  quarters  in  kind,  with  ih^  number  of  each 
rntt.k^  tjtMo  iht^  amount  paid  for  quarters  in  the  month  of  December j  1H77,  in  each  of  said 
citi<it. 

WASHINGTON.  D.  C. 


[Act  approved  July  35. 1866.  and  section  1270,  Revised  Statutes.] 

No-nl 

Grade. 

No.  of 
rooms. 

Sent 

j 

Gt'Ufirfll         ••...•.•.......   ......  .     ...     ..     ...  .     ..        .-  .  .......   .. 

1850  00 

S' 

nr];;iuLit^r  generals 

45 
65 
13 
93 
18 
96 
14 

610  00 

IJ 

(Ji>lnNpLa  ,_ 

1,170  00 

:t 

r/ioiit(^ui)iiUcolonels 

M6  00 

^ 

Ml^nrn  ..* 

1.65100 

fi 

CuptAiud 

'aMQO 

IH 

Licit  tou  lid  tH 

OKiOO 

T 

Acting  juwlfliant  surgeons 

136  00 

M 

283 

5,300  00 

NEW  YORK  CITY. 


M»Dr  n  nersl 

ColoDeUi  - 

Ueate  anntrix>lonel8 
H^ors   

CiplStD4     

LleutenikitU 


6 
55 
20 
56 
27 
10 

1106  00 

990  00 

880  00 

1.006  00 

466  00 

IfiSOO 

174 

3,13100 

'  ioeJtjdinn  Rrta-  Gen.  O.  R  Paul,  retired  Febniary  16, 1865;  he  was  cranted  full  pay  and  allowance! 
flf  4  Uri^»dl&r  ^r^iuiral  under  authority  conferred  by  resolution  of  the  Senate  and  House  of  Repcesent- 
atW^N,  apiiTxivoti  Airril  13, 1870. 
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SlaUmcHt  of  ike  number  of  officers  on  duty  in  ike  eiHes  of  Washington,  New  York,  ^c,  who 
receive  fuel,  forage,  and  quarters ,  jro, — Continaed. 

CHICAGO. 


Ko.o( 

tMh. 

Grade. 

Naof 
roome. 

Bent. 

Lieoimiaat-General 

6 

15 

20 

S4 

fi 

4 

•t08  00 

Colonel* 

S70  00 

Uenteuuit  ooloDele 

360  00 

Majors 

433  00 

Genteim 

108  00 

T8  00 

19 

75 

1,350  00 

SAIKT  PAtTL. 


Brf  leadler-geaenl . . . 

Coktoel 

lieateoMii-eolonels 

MM^Ut% 

C*ptaiae 


5 
5 
8 

9d 
15 
6 

•90  00 

90  00 

144  00 

504  00 

870  00 

144  00 

69 

1,948  00 

TOTAL. 


Citiee. 


No.  of 
ofBoen. 


Ko.of 
rooms. 


Rent. 


Waahfaifftofi 

KewTerk 

CUeifo 

SeialPaal 

Total  in  the  four  cities 


80 
45 
19 
90 


174 
75 
69 


164 


600 


15,800  00 
3,133  00 
1.350  00 
1,843  00 


10.994  00 


Jal 


Qoarters,  fael,  and  forage  are  allowed  and  sapplled  to  officers  of  the  Army  under  section  94,  act  of 
afy  19^  itno,  also  section  1370  Bevised  SUtutes. 
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4ffTH  CoiroBBSS, )    HOUSE  OF  BEPBESENTATIVES.   ( Ex.  Doo. 
2d8e»$ioH.       f  \   No.  49. 


BESEBVOIBS  TO  PEOMOTB  THE  NAVIGATION  OP  THE  MIS- 
SISSIPPI BIVEB. 


LETTER 


FROM 


THE    SECRETARY   OF    WAR, 


TRANSMnriNa 


Information  concerning  the  effect  of  reservoirs  upon  the  navigation  of  the 

Mississippi  River. 


Fdsuart  13,  1878. — Referred  to  the  Committee  on  Commerce  snd  ordered  to  be 

printed. 


War  Department, 
Washington  City,  February  11, 1878. 
Sir  :  In  compliance  with  the  joint  resolution  of  Gongress  approved 
December  15, 1877,  *'  relative  to  reservoirs  to  promote  the  navigation 
of  the  Mississippi  Biver,"  I  have  the  honor  to  transmit  herewith  a  com- 
manication  from  the  Chief  of  Engineers  of  the  8th  instant,  and  copies 
of  the  report  on  the  subject  from  Majors  Houston  and  Farquhar,  of  the 
Corps  of  Eogineers. 

Appendix  OC,  report  of  the  Chief  of  Engineers  for  1875,  and  Appen- 
dix T2,  of  his  report  for  1876,  are  herewith  transmitted. 
Very  respectfully,  your  obedient  servant, 

GEO.  W.  McCRARY, 

Secretary  of  War. 
The  Spbajcer  of  the  House  of  Representatives. 


Office  op  the  Chief  of  Engineers, 

Washington^  D.  0.,  February  8, 1878. 
Sir  :  To  comply  with  the  provisions  of  the  joint  resolution  of  Con- 
firess  ^relative  to  reservoirs  to  promote  the  navigation  of  the  Missis- 
i^pi  Biver,"  approved  December  15, 1877,  which  was  referred  to  this 
office  for  report,  I  beg  leave  to  submit  a  copy  of  a  communication  from 
Major  D.  C.  Houston,  Corps  of  Engineers,  npon  so  much  of  the  same  as 
refers  to  the  preliminary  examination  of  the  headwaters  of  the  Wiscon- 
rin  Biver,  and  a  copy  of  a  letter  from  Major  F.  U.  Farquhar,  Corps  of 
Eninneers,  upon  that  portion  which  relates  to  the  examiuation  of  the 
headwat^B  of  the  Saint  Croix  and  Chippewa  Bivers. 
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These  reports  are  necessarily  meager  and  indefinite,  for  the  reason 
that  no  fnnds  were  available  for  making  the  examinations  requisite  to 
procure  information,  as  well  as  for  lack  of  time;  but  they  will,  it  is 
hoped,  furnish  sufficient  data  upon  which  to  base  an  estimate  of  the 
amounts  that  will  be  required  for  making  adequate  surveys  for  ascer- 
taining the  extent  and  practicability  of  the  proposed  reservoirs. 

The  question  of  the  improvement  of  the  navigation  of  Western  riv- 
ers by  means  of  reservoirs  has  attracted  the  attention  of  this  office,  and 
estimates  have  been  submitted  for  the  necessary  surveys  for  ascertain- 
ing their  practicability,  cost,  &c.,  as  may  be  seen  by  reference  to  the 
reports  of  the  Chief  of  Engineers  for  1869,  pages  188, 180;  for  1870,  page 
291 ;  for  1875,  part  2,  page  434  et  seq.j  and  for  1876,  part  2,  pages  288-9. 

Appendix  G  C,  report  of  1875,  and  Appendix  T  2,  report  of  1876,  are 
herewith. 

No  appropriations  have  been  made  for  the  surveys  in  question. 

The  joint  resolution  is  herewith  respectfully  returned. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier-Oeneral  and  Chief  of  Engineers. 

Hon.  Geo.  W.  McCeaby, 

Secretary  of  War.  . 


besebyoibs  on  the  headwatebs  of  the  wisconsin  bivee  to 
pbomote  navigation  of  the  mississippi  biyeb. 

United  States  Enoineeb  Office, 

Milwaukee^  TTw.,  January  21, 1878. 
Genebal  :  I  have  the  honor  to  submit  the  following  report  in  refer- 
ence to  reservoirs  on  the  headwaters  of  the  Wisconsin  Eiver  for  the 
improvement  of  the  Mississippi  River,  called  for  by  your  letter  of  the 
2d  instant,  inclosing  copy  of  resolution  of  Congress,  entitled : 

Joint  resolatioD  relatire  to  reservoirs  to  promote  the  navij^ation  of  the  Mississippi 
Biver.    Approved  December  15, 1877. 

There  being  no  funds  applicable  to  a  full  examination  of  the  country 
necessary  to  determine  the  questions  involved,  and  if  there  were,  the 
time  allowed  not  being  sufficient  to  make  such  an  examination,  this 
report  is  necessarily  limited  to  presenting  such  information  as'  now 
exists,  and  I  am  able  to  obtain  by  inquiry  of  persons  fiimiliar  with  the 
locality. 

There  is  no  survey  (to  my  knowledge)  of  the  Upper  Wisconsin,  except 
the  United  States  land-survey,  which  simply  gives  the  course  of  the 
stream,  and  contains  no  information  of  any  value  whatever  in  this  con- 
nection. 

The  only  report  I  can  find  which  gives  any  information  in  reference 
to  the  character  of  the  Upper  Wisconsin  and  the  adjacent  eonntry  is 
that  of  Dr.  J.  G.  Norwood,  which  is  found  in  Owen's  report  on  the  geology 
of  Wisconsin,  Iowa,  and  Minnesota,  published  under  direction  of  the 
Commissioner  of  the  General  Land  Office,  by  Lippiuoott,  Grambo  & 
Co.,  Philadelphia,  in  1852. 

Dr.  Norwood  made  a  journey  in  1847  from  Lake  Superior  to  the  head- 
waters of  the  Wisconsin  Biver  and  descended  the  river  in  a  canoe  from 
a  point  where  it  was  but  12  yards  wide  to  its  mouth. 

I  forward  herewith  a  copy  of  his  itinerary  from  the  starting-point  to 
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Graod  Rapids,  which  embraces  the  only  portion  of  the  river  where 
reservoirs  in  this  connection  are  deemed  practicable. 

This  part  of  the  river  rnns  over  the  crystalline  rocks;  below  Grand 
Baptds  the  country  is  sandy,  the  bed  of  the  river  being  filled  with  sand- 
bars, rendering  the  formation  of  reservoirs  for  the  purpose  proposed 
impracticable.  In  view  of  the  condition  of  settlements  in  the  country 
I  jadge  that  any  reservoirs  must  be  located  above  the  mouth  of  Prairie 
Eiver«  in  the  southern  part  of  Lincoln  County. 

Dr.  Norwood  describes  this  portion  of  the  ri  veras  a  succession  of  rapids. 

lu  a  number  of  places  the  river  passes  through  high  rocky  ranges  where 
tiiese  rapids  or  falls  are  found. 

It  would  appear  from  his  report  that  there  are  several  places  where 
reservoirs  of  large  capacity  could  be  cieated. 

His  remarks  on  the  general  features  of  the  country  would  indicate  that 
it  was  practicable  to  dam  up  the  river  at  different  points,  and  probably 
some  of  the  tributaries,  so  as  to  form  reservoirs  of  any  required  extent 
sufficiently  so  to  warrant  a  thorough  examination  of  the  country  with  a 
view  to  the  location  of  reservoirs  should  such  a  system  be  thought  ad  vis- 
able. 

Dr.  O.  W.  Wight,  formerly  State  geologist  of  Wisconsin,  who  visited 
the  upper  waters  of  the  Wisconsin  in  1875,  informs  me  from  his  knowl- 
edge of  the  country  that  it  is  entirely  practicable  to  create  reservoirs  in 
tbat  region  of  any  needed  extent. 

His  plan  would  be  to  construct  Sams  at  the  outlets  of  some  of  the 
numerous  lakes  which  discharge  their  waters  into  the  Upper  Wisconsin. 
This,  he  thinks,  can  be  done  at  reasonable  cost,  and  that  very  little  land 
would  lie  flowed. 

I  inclose  report  of  Mr.  E.  G.  Hinman,  overseer,  giving  results  of  his 
inquiries  of  persons  at  Portage  City  and  Stevens's  Point. 

From  the  information  I  have  gained  I  am  of  the  opinion  that  at  a 
moderate  cost  reservoirs  can  be  created  on  the  headwaters  of  the  Wis- 
cansiii  Biver  which  would  be  of  great  service  in  connection  with  th^ 
method  of  improvement  by  wing-dams  in  making  that  river  navigable 
at  all  seasons  of  the  year,  and  contributing  with  reservoirs  ou  otiier  trib- 
utaries to  the  improvement  of  navigation  on  the  Mississippi. 

A  survey  including  measurements  to  ascertain  the  volume  of  discharge- 
of  the  river  and  its  tributaries  is  nece.8sary  to  determine,  even  approx.- 
imately,  the  extent  of  such  reservoirs  and  the  character  and  value  ofi* 
land  which  would  be  submerged. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  HOUSTQN, 
Major  of  Engifieevs^ 

Brig.  Gen.  A.  A.  Humpheeys, 

Chief  of  EngineerSj  United  States  Army, 


REPORT  OF  MR.  E.  C.  UIKMAN,  OVERSEER. 

Portage,  Wis.,  January  17, 1878^ 

SETTLEMENTS  AND  MILLS  ABOVE  STEVENS'S  POINT. 

.  ^«  flettlements  above  Stevens's  Point  are  all  lombering  towns,  arranged  np  the  river 
■**  we  folio w ing  order : 


I*  Ban  PleiDe,  12  miles  above  Stevens's  Point ;  population,  509. 
*>  Knowlton,18  miles  above  Stevens's  Point;  population, 264. 
«.  MoiiDee,26  miles  above  Stevens's  Point;  population, 200. 
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4.  WaaBaa,41  miles  above  Stevens's  Point;  population,  1,500. 

5.  Jenny,  56  miles  above  Stevens's  Point ;  population,  700. 

Jenny  is  the  most  northern  t^wn  on  the  Wisconsin  River.  It  is  12  miles  from  Jeboy 
to  Grandfather  Boll  Falls.  The  mills  between  Stevens's  Point  and  Jenny  are  locutted 
on  tributaries  of  the  Wisconsin  River,  near  their  months,  and  at  the  several  villages  on 
the  main  river.    They  are  located-  as  follows  (going  ap  the  river) : 

Little  Eau  Pleine  River:  1  st«am-mill;  1  water-mill. 

Little  Eaa  Claire  River:  1  steam-mill;  1  water-mill. 

Knowlton  (village):  2 steam-mills. 

Big  Ean  Pleine  River:  1  steara-mill. 

Mosi nee  village:  1  steam-mill;  1  water-mill. 

Big  Eaa  Claire  River:  2  water-mills. 

Big  Saudy  River :  1  water-mill. 

Waiisan  (village):  1  steam-mill;  4  water-mills. 

Little  Rie  River :  1  steam-mill. 

Trap  River :  1  steam-mill. 

Pine  River:  1  water-mill. 

Jenny  (village):  1  water-mill. 

Jenny  is  the  most  northern  point  on  the  Wisconbin  River  where  lumber  is  manafaot- 
tir«d. 

The  country  is  settled  between  Stevens's  Point  and  Jenny,  but  above  this  point  it  is 
unsettled,  except  by  lumber-camps,  Indians,  and  trappers. 

CUTTING  TIMBER. 

Timber  has  been  cut  on  all  of  the  headwaters  of  the  Wisconsin  as  &r  north  as  **  Lao 
Yienx  Desert/'  and  on  all  tributaries  east  and  west. 

DESCRIPTION  OP  LAND  BORDERING  THE  HEADWATERS  OP  THE  WISCONSIN  RITTER. 

Nearly  all  of  the  land  along  this  portion  of  the  river  and  its  tributaries  is  entered  for 
the  pine  growing  upon  it.  This  land  is  low,  marshy,  and  mostly  impassable,  exc^'pt  iu 
winter.  There  are  tracts  of  marsh-land  covered  with  grass;  also  some  upland  cov- 
ered with  hard-wood  timber.  The  (pine)  land  that  would  be  flooded  is  held  by  the 
owners  only  for  the  timber  with  which  it  is  covered,  and  when  that  has  been  cat,  the 
owner  generally  abandons  the  land,  when  it  reverts  to  the  State.  This  land,  while  tim- 
bered, is  valued  according  to  the  estimated  amount  of  manufactured  lumber  it  will 
vield,  to  its  nearness  to  the  river,  improvements  made  upon  it  or  for  it,  such  as  build- 
ing roads,  bridges,  and  dams,  to  assist  in  driving  logs.  The  present  value  ranges  from 
|l  to  (2  per  thousand  '*  stum  page",  being  so  much  per  thousand  feet  estimated  stood* 
ing  on  the  land. 

RIVER-IMPROVBMENT  COMPANY. 

There  is  a  chartered  river-improvement  company,  which  has  for  its  object  the  Im- 
provement of  th  )  numerous  rapids  in  the  Wisconsin  River,  by  means  of  dams,  to  facil- 
itate in  driving  logs  snd  running  lumber  over  them.  This  company  have  put  in  diMns 
at  Grandfather  Bull  Falls,  Big  Bull  Falls,  Little  Bull  Falls,  and  other  smaller  rapids  on 
the  river  and  its  tributaries.  Tolls  are  collected  on  all  lumber  and  logs  passed  over 
the  sections  of  river  thus  improved. 

QRANDPATHER  BULL  PALLS. 

These  falls  in  the  Wisconsin  River  are  15  miles  above  Jenny.  They  are  the  largest 
on  the  river,  are  H  miles  long,  and  fall  105  feet  in  the  whole  length.  The  river  at  tbia 
point  is  about  500  feet  wide,  the  banks  on  each  side,  as  well  as  the  bed  of  the  river, 
are  of  granite  roclt.  The  banks  are  from  20  to  40  feet  high.  Here  would  be  the 
most  favorable  point  on  the  Wisconsin  River  for  a  dam  of  masonry,  on  account  of  the 
natural  rock  foundation  and  abutments.  The  river  is  very  rapid  above  the  falls,  and 
there  are  two  smaller  rapids  at  6  and  12  miles,  respectively,  above  Grandfather  Bull 
Falls.  The  land  has  been  cleared  of  pine  to  Irom  2  to  4  miles  back  from  the  river. 
The  land  ascends  from  the  river  gradually. 

On  account  of  theswitt  current  and  rapids  above,  and  the  consequent  sudden  ascent 
in  the  land  goiug  up  stream,  the  question  arises.  Would  a  c^am  bank  high  on  the  crest 
■  of  Grandfather  Bull  Falls  create  a  reservoir  of  sufficient  capacity  to  hold  enough  water 
in  time  of  a  freshet  to  materially  benefit  navigation  f  Lumbermen  acquainted  witli 
the  river  at  this  point  give  opinions  both  in  favor  of  and  against  the  practicability 
and  extent  of  such  a  reservoir,  although  a  thorough  investigation  might  result  favor- 
ably. 
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SAOLB  RIVSR« 

The  Eagle  Rirer  is  a  tribotary  of  the  Wisconsin,  baa  its  soarce  in  Maratbon  Coanty, 
runs  throagb  acbain  of  large  lakes,  and  joins  tbe  Wisconsin  in  towDsbip  40  north,  range 
10,  section  31.  It  is  a  wide,  deep  stream.  Tbe  land  bordering  it  is  timbered  with  piue 
ind  bard  wood.  Considerable  pine  timber  bas  been  out  tbree-qoarters  of  a  mile  above 
itsmootb.  The  banks  are  from  18  to  20  feet  bigb,  composed  of  ''bard-heads"  and 
frsTsI.  Tbe  bed  of  tbe  nver  is  of  tbe  same  material.  Tbe  river  at  this  point  is  esti- 
mated to  be  400  feet  wide.  Tbe  land  ascends  from  tbe  river.  A  dam  at  this  point 
eould  be  oonstmoted  that  would  set  back  tbe  water  of  tbe  river  into  Catfish,  Yellow 
fiireb.  Eagle,  Cranberry,  and  several  smaller  lakes. 

There  is  a  fall  from  Long  Lako  into  Cranberry,  at  wbiob  point  a  dam  could  be  con- 
stnieted  which  would  raise  Long  Lake  several  feet.  It  is  estimated  that  these  two 
dams  woald  flow  an  area  equal  to  three  townsbips.  The  natural  lakes  cover  one  and  a 
half  townahips. 

It  was  estimated  by  tbe  River-Improvement  Company  herein  mentioned  that  a  dam  6 
feet  high  at  the  point  designated  on  Eagle  River  woald  bold  back  water  enough  to 
aiakea  three  weeks'  freshet  in  the  Wiaconsin  River. 

PELICAN  RIVEB. 

Tbe  Pelican  River  is  a  tributary  of  tbe  Wisconsin ;  it  rises  in  Maratbon  County* 
roDs  through  several  lakes,  and  empties  into  the  Wisconsin  in  townsbip  36  north, 
raof^  9,  section  6.  There  are  rapids  near  its  mouth,  but  above  them  the  river  is  slug- 
Xisb.  At  the  upper  rapids  the  banks  are  15  feet  high,  composed  of  rooks  and  gravel, 
as  18  the  bed  of  the  river.    Estimated  width  of  river  200  feet. 

It  is  thought  a  dam  constructed  at  tbis  point  would  create  a  large  reservoir,  having 
an  area  equal  to  two  townsbipou  There  is  pine  timber  along  this  stream,  and  consider- 
able lo)cgin|^  bas  been  done  on  it.  There  is  a  large  tract  of  land  without  timber,  tbe 
moat  of  which  is  entered  for  hay  land. 

TOMAHOCK  RIVER. 

Tbis  river,  a  tributary  of  the  Wisconsin,  is  a  lumbering  stream.  It  bas  its  source  in 
^  Tomahock  "  Lake.  It  is  without  rocky  banks  at  one  point  on  both  sides,  and  is  not 
rseoamended  as  a  good  site  for  a  reservoir.  However,  it  might  be  possible  to  make  a 
large  reservoir  on  this  river  in  conjunction  with  the  headwaters  ot  the  south  fork  of 
the  Chippewa  River ;  but  it  is  impossible  from  data  at  hand  to  determine  to  what 
extent 

OSKSRAT^ 

There  are  several  other  prominent  tributaries  of  tbe  Wisconsin  River,  on  some  of 
which  large  reservoirs  could  probably  be  made,  but  no  favorable  information  could  be 
obtained  concerning  them. 

Tbe  opinion  is  prevalent  that  lumbermen  would  gladly  relieve  tbe  United  States 
from  claims  for  damage  to  land  on  tbe  site  of  contemplated  reservoirs  on  account  of  the 
benefits  which  would  be  rendered  them  in  driving  logs  and  running  lumber. 

SOURCE  OF  INFORMATION. 

This  report  is  made  up  from  information  obtained  in  interviews  on  tbe  subject  with 
tbe  following  gentlemen,  who  concur  in  the  practicability  of  reservoirs  to  the  extent 
herein  set  forth :  Hon.  A.  Eaton,  land  agent,  Wisconsin  Central  Railroad,  who  was  for 
fonrteen  years  receiver  of  the  United  States  land-office,  Stevens's  Point;  Mr.  E.  A. 
Williams,  surveyor  and  land-looker;  Mr.  A.J.  Hammacker,  merchant,  StevenH's  Point, 
oonnected  with  the  improvement  company,  and  familiar  with  tbe  Wisconsin  River  and 
its  tribotaries;  John  Hawn,  Stevens's  Point,  lumberman,  land-looker,  and  guide,  who 
has  traversed  tbe  whole  territory  in  question ;  William  Hayes,  Portage,  raft-pilot. 
Respectfully  submitted, 

ED.  C.  HINBiAN, 
Overseer  Fox  and  WUoonein  Biters  Improvement, 


UTRACT  from  narrative  of  explorations  made  in  1847  BETWEEN  PORTAGE  LAKE 
AKD  THE  HEADWATERS  OF  WISCONSIN  RIVER  AND  DOWN  THAT  STREAM  TO  WINNI- 
BAGO  PORTAGE.— BT  DR.  J.  O.  NORWOOD. 

[See  Owens's  €toologica]  Survey  of  Wisconsin,  Iowa,  and  Minnesota,  published  under 
direction  of  tbe  Commissioner  of  the  General  Laud  Office,  in  1652,  by  Lippincott, 
Qrambo  &  Co.,  Philadelphia.] 

•  •  •  •  •  •  • 

October  2.-^T\te  ground  was  whitened  by  a  heavy  fh)et,  and  tbe  atmosphere  cool 
Aod  bracing.   Muscle  Lake,  upon  which  we  began  our  voyage  to  the  Mississippi,  is  about 
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one  mile  long  and  rather  more  than  half  as  broad.  A  small  stream  about  150  yards  in 
leDgtb  led  us  iDto  another  lake  rather  more  than  half  a  mile  in  diameter.  It  discbarges 
its  waters  into  the  Wisconsin  River  through  a  small  creek  from  one  to  five  yards  wide, 
running  east.  The  creek  is  very  shallow,  very  crooked,  and  much  obetmcted  by  drift- 
wood, but  without  a  rock  of  any  description.  Its  whole  course  is  through  swampe, 
bordered  by  sand-banks  covered  with  pine.  The  banks  have  quite  a  reddish  appear- 
ance, although  the  sand  in  the  bed  of  the  river  is  white.  The  entire  bed  of  the  creek 
in  many  places  is  covered  by  several  species  of  Unio. 

At  half  past  twelve  o'clock  we  entered  Wisconsin  River,  which  is  12  yards  wide  at 
the  junction,  and  from  3  to  4  feet  df-ep.  Its  course  is  south  for  several  miles,  bat 
gradually  changes  to  southwest,  which  was  the  prevailing  coi^rse  during  moat  of  the 
afternoon. 

We  encamped  about  eighteen  miles  below  the  mouth  of  Muscle  River,  althongb 
in  a  direct  In  e,  probably  not  more  than  six  or  seven  miles,  as  the  river  is  regaarkably 
crooked.  It  is  from  10  to  15  yards  wide,  and  is  occasionally  obstructed  by  dritt-wood. 
We  did  not  see  a  rock  or  pebble  of  any  kind  until  just  before  reaching  our  camping- 
ground,  when  a  solitary  bowlder  showed  itself,  and  a  few  minutes  afterward  the  shores 
were  fourd  lined  with  pebbles  washed  out  of  the  banks,  which  are  composed  of  sand, 
and  are  from  3  to  20  feet  high,  and  covered  with  pine,  fir,  and  spruce,  with  a  few  aspens 
and  small  birch.  The  low  grounds,  which  frequently  intervene  between  the  river  and 
the  high  banks,  suppon;  elm,  and,  wnere  very  low,  tamerack  in  abundance.  The  margia 
of  the  water  is  overhung  by  alders  and  cranberry  bushes.  At  one  point  the  drift  was 
seen  resting  on  a  bed  of  reddish-colored  indurat'Cd  clay.  The  banks  where  elides  have 
taken  place  present  all  the  appearance  of  stratification,  with  a  dip  to  the  south  greater 
than  the  fall  of  the  river.    A  few  first-rate  and  many  second-rate  pines  were  seen. 

October  3.— We  left  camp  at  8.30  a.  m.,  and  at  1.30  p.  m.  reached  the  first  rapids.  They 
are  made  by  a  low  range  of  gneiss  and  gneissoid  granite,  bearing  northeast  and  soath- 
west,  and  are  half  a  mile  long.  The  fall  is^otvery  great,  but  the  navigation  was  ren- 
dered rather  diflBcult  by  the  great  number  ot  bowlders,  some  of  them  very  large,  which 
cover  the  bed  of  the  river  for  nearly  the  whole  distance.  Above  tlie  rapids  the  river 
is  50  yards  wide ;  below  them  it  contracts  again  to  30  yards  in  width. 

Three  other  rapids  occur  in  the  distance  of  a  mile  and  a  half.  The  first  one  is  short 
but  difficult  to  pass.  The  river  is  divided  by  a  small  island  at  the  foot  of  the  rapid. 
The  channel  for  canoes  is  on  the  east  side  of  the  island.  The  second  one  is  made  up  of 
granite,  with  j^neiss  resting  on  it;  and  the  third  of  gneiss  and  hornblende.  In  the 
iorenoon  the  river  was  much  obstructed  by  drift-wood,  and  was  very  crooked  except 
in  the  vicinity  of  the  rapids,  where  its  channel  lay  for  some  distance  between  the  ele- 
vated ridges  of  rock.  The  country  for  a  short  distance  above  and  opposite  these  rapids 
is  open,  bearing  thickets  of  small  birch,  and  a  few  stunted  pines  scattere«l  through 
them.  Occasionally  a  solitary  large  pine  was  seen  standing  on  a  sandy  knoll,  20  or  30 
feet  above  the  level  of  the  river.  Below  the  last  rapids  the  country  is  made  ap  of 
sand,  apparently  destitute  of  pebbles,  with  sandy  loam  on  top,  and  supporting  a  toler- 
ably good  growth  of  pine,  birch,  and  asx>en. 

October  5. — Ninety-six  miles  (according  to  our  estimate  of  distances)  below  the  mouth 
of  Muscle  River,  we  came  to  a  high  range  of  rocks  consisting^  of  hornblende,  gneiss,  and 

fneissoid  granite.  This  range  about  150  feet  high,  bearing  northeast  and  southwest, 
he  lapids  formed  by  it  have  a  descent  of  about  30  feet  in  a  quarter  of  a  mile.  The 
}M}rtage-path  is  on  the  east  side  of  the  river,  and  is  al>ont  500  yards  long. 

On  a  small  prairie,  half  a  mile  from  these  rapids,  I  measured  a  granite  bowlder  78 
feet  in  ciroumierence  and  10  feet  high. 

The  rocks  continued  to  show  themselves  until,  ten  miles  below  the  last  range,  we 
came  to  one  about  300  feet  high,  composed  of  syenite  and  greenstone,  traversed  by  veins 
of  feldspar,  quartz,  granite,  and  titaniferous  iron.  The  granite  veins  are  from  2  to  3 
feet  in  width  and  porpbyritio. 

The  average  width  of  the  river  yesterday  wa^  from  40  to  50  yards.  The  banks  were 
of  sand,  from  10  to  30  feet  iu  height,  and  exhibit  at  some  points  extensive  slides,  simi- 
lar to  those  seen  on  the  Chippewa,  below  the  dalles  of  that  river. 

I  made  an  excursion  into  the  country  yesterday,  commencing  at  the  foot  of  a  large 
island,  the  first  one  of  any  size  met  with  in  descending  the  river.  I  proceeded  directly 
west,  and  found  the  country  to  present  a  succession  of  low  ridges,  and  tamarack 
swamps.  The  ridges  are  sandy,  with  a  thin  soil,  and  from  a  quarter  to  half  a  mile 
w  ide.  On  the  more  elevated  grounds  are  some  first-rate,  and  a  great  number  of  second- 
rate  pines. 

A  few  miles  south  of  this  the  Kewaykwodo  portage  begins.  It  passes  for  some  dis- 
tance over  a  rolling  sandy  country,  which  is  the  general  character  of  the  region  bor- 
dering the  river  for  some  miles  above  and  below  the  beginning  of  the  portage.  A 
narrow  strip  of  small  pines  lines  the  banks  of  the  river  at  intervals,  but  as  you  recede 
ii>to  the  country  there  are  few  trees  of  any  size  to  be  seen.  Clumps  of  very  small 
birch  and  pine  are  scattered  over  it.  This  portage  leads  to  Lac  du  Flambeau,  by  way 
of  Swamp,  Kewaykwodo,  Leech,  Thesebagomag,  Wishekou,  and  La  Roche  qui  Traine 

Digitized  by  VjOOQIC 


HAYIOATION   OP  THE  MISSISSIPPI   BIVEB.  7 

Ltkes.    Just  below  the  Kewaykwodo  portage,  the  river  is  filled  with  bowlders,  some 
of  which  are  very  large. 

The  baoks  of  the  river  to-day  were  of  fine  drift,  generally  from  3  to  8  feet  high,  and 
resting  on  a  bed  of  red  clay,  the  thiokneea  of  which  is  not  known,  as  it  only  rises  from 
12  to  18  inches  above  the  water-level.  It  is  stratified,  exceedingly  compact,  and  in 
seams  abont  an  inch  thick.  Some  of  the  ridges,  sections  of  which  are  made  by  the 
river,  are  from  50  to  60  feet  high,  and  composed  entirely  of  sand,  with  pebbles  and  a 
lew  small  bowlders  near  the  top. 

Odober  6. — ^About  eight  miles  below  the  last  high  range  we  came  to  one  abont  150 
feet  high,  eompoeed  of  the  same  kind  of  rooks,  syenite  and  hornblende.  The  rapids  at 
this  pitce  are  half  a  mile  long,  with  an  island  dividing  them  at  the  lower  end.  At  the 
foot  of  the  island  the  water  falls  2i  feet  perpendicular.  There  is  a  portage-path  on 
\ht  east  side  of  the  river.  One  canoe,  however,  descended  the  rapidB  without  much 
difficnlty. 

There  is  a  snocession  of  small  rapids  for  the  next  fonr  miles,  the  rocks  showing  them- 
selves in  the  borders  of  the  river  at  short  intervals  the  whole  distance.  The  river  is 
very  shallow,  very  wide,  and  the  bed  covered,  with  bowlders,  many  of  which  are  from 
30  to  50  feet  in  circumference.  In  the  afternoon  we  reached  a  poiiit  where  the  river  is 
from  400  to  500  yards  wide.  Up  to  this  point  it  has  been  so  shallow  below  the  last 
lipids  as  to  allow  the  canoe  to  pass  with  difficulty.  Here  it  is  deep,  with  no  percep- 
tible current,  and  continues  so  for  about  six  miles,  when  it  is  again  obstructed  by 
bowlders  and  a  succession  of  rapids,  which  continue  for  about  eight  miles,  the  rock 
showing  itself  in  place  at  several  points  in  the  middle  of  the  river. 

The  rocks  are  fine-grained  granite,  hornblende,  and  porphyritic  syenite  in  low  ranges, 
•11  bearing  northeast  and  traversed  by  wide  quartzose  veins.  The  country,  with  the 
exception  of  the  rocky  ranges,  is,  in  the  immediate  neighborhood  of  the  river,  mostly 
broken  sand-prairie,  with  a  few  small  pines  scattered  here  and  there ;  and  occasionally 
t  few  shrubby  oaks,  small  birch,  and  aspen  show  themselves. 

The  ridges  are  densely  timbered  with  hatd  and  soft  woods,  among  which,  when  the 
roeks  approach  the  surface,  a  great  deal  of  fine  cedar  is  found.  The  river-bottoms, 
which  are  sometimes  from  a  quarter  to  half  a  mile  wide,  are  timbered  with  oak  and 
elm  of  good  size  or  covered  with  a  luxuriant  growth  of  grass. 

October  7. — We  left  camp  this  morning  at  seven  o'clock,  and  two  miles  below  came  to 
slow  range  of  trap-rocks  bearing  northeast  and  southwest*,  and  making  rapids.  One 
mile  below  this  we  reached  the  largest  rapids  of  Wisconsin  River,  known  among  the 
traders  and  lumbermen  as  '*  Grandfather  Bull  Falls."  A  fine  section  is  exposed  at  this 
place.  The  top  of  the  ridge  is  about  150  feet  above  the  level  of  the  water,  which  cuts 
through  the  rocks  for  the  distance  of  a  mile  and  a  half. 

The  fall  of  the  water  in  this  distance  I  had  no  means  of  ascertaining.  At  the  upper 
psrt  of  the  rapids  the  river  is  divided  into  three  chutes  by  two  chains  of  rocks,  which 
rise  from  10  to  15  feet  above  the  water,  and  continue  for  some  distance  below  the  com- 
mencement. 

The  rocks  on  the  north  side  of  the  range  are  greenstone-trap,  protruding  through 
gneiss  and  hornblende  slate,  while  the  lower  part  of  the  rapids  is  made  by  gneiss, 
ioterstratified  with  mica  slate  and  talcose  slate.  The  stratified  rocks  above  the  rapids 
bave  a  dip  of  20^  to  the  northwest.  The  river  falls,  for  a  great  part  of  the  distance, 
in  a  succession  of  small  cascades,  made  by  the  tilted  strata  extending  across  the  river 
in  the  line  of  bearing.  A  few  of  the  cascades  are  7  or  8  feet  high,  but  generally  from 
S  to  5  feet,  and  from  60  to  80  yards  apart.  At  the  foot  of  the  falls  the  gneiss  and  micji 
slate  dip  57^  southeast. 

Fonr  miles  below  the  falls  we  reached  the  mouth  of  Skskweya  or  New  Wood  River, 
sod,  much  to  our  joy,  found  a  trading-house  established  there.  The  person  who  occu- 
pies it  intends  opening  a  &rm,  and  has  already  made  a  small  clearing.  We  obtained 
from  him  some  pork  and  a  lot  of  fine  potatoes.  As  we  had  been  without  meat  for 
several  days,  we  found  the  sour  pork  quite  palatable.  The  potatoes,  which  were 
nused  here,  are  equal  to  any  I  have  ever  seen. 

About  a  mile  and  a  half  below  the  mouth  of  New  Wood  River  a  number  of  springs, 
strongly  impregnated  with  iron,  burst  out  of  the  west  bank  of  the  river.  As  tne 
spriogs  are  but  a  few  feet  above  low-water  mark,  every  rise  of  the  river  carries  away 
liost  of  the  ferruginous  matter  deposited ;  still  there  is  a  deposit  of  considerable  thick* 
Bees  Uning  the  shore  for  the  distance  of  a  quarter  of  a  mile.  The  hill  in  which  the 
^Dgs  originate  is  about  80  feet  high,  and  extends  back  from  the  river  from  a 
Quarter  to  naif  a  mile  to  a  deep  ravine  into  which  springs  discharge  from  the  same 
■ill.  but  present  no  indication  of  iron  whatever. 

At  the  moath  of  Copper  Rock  River,  5  miles  below  the  month  of  New  Wood  River, 
•tttp^dike  crosses  the  Wisconsin,  making  an  island  in  the  river,  30  feet  high,  known 
MBock  Island.  This  range  makes  dalles  on  Rock  River  several  miles  above  its  mouth. 
Tm  walls  of  rock  at  toe  dalles  are  from  40  to  50  feet  high,  and  at  one  point  approach 
^"ithin  6  feet,  through  which  contracted  space  the  water  rushes  with  great  swifoness. 
^^bete  is  a  portage  of  twelve  miles  from  the  mouth  of  the  river  to  a  point  above  the 
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dalles.  The  river  is  then  navigable  for  canoes  lo  the  lake  of  which  it  is  the  outlet,  a 
distance  of  abont  40  miles.  Greenstone  continues  to  show  itself  in  the  river,  without 
forming  rapids,  for  the  next  three  miles. 

Six  miles  below  the  mouth  of  Rook  River,  Prairie  River  comes  in  from  the  east,  and 
Just  below  its  mouth  a  range  of  hornblende-trap  crosses  the- Wisconsin,  bearing  east- 
southeast  and  west-northwest,  forming  Beaulieux's  Rapids.  At  one  point  in  these 
rapids  there  is  a  fall  of  4  feet,  affording  excellent  facilities  for  driving  machinery. 

Seven  miles  below  these  rapids,  near  the  mouth  of  Pine  River,  trap  shows  itself  in 
the  bed  of  the  river  without  obstructing  navigation.  Abont  4^  miles  below  the  month 
of  Pioe  River,  Trap  Rapids  begin,  and  immediately  below  them  a  reddish-eolored,  com- 
pact, fine-grained  granite  shows  itself  in  the  banks  of  the  river.  Three  miles  farther 
a  range  of  hills  from  350  to  400  feet  high,  and  bearing  northeast  and  sonthwest,  skirt 
the  river  for  some  distance.  IShey  are,  so  far  as  observed,  made  up  entirely  of  a  green- 
ish-colored, compact,  petrosiliceons  rock,  fusible,  with  difficulty,  before  the  blow-pipe 
into  a  colorless  enamel,  and  resembles  very  much  some  trachytio  speoimens  broaghc 
from  the  Euganean  Hills,  and  from  the  Cantot.  This  rock  extends  to  within  a  short 
distance  of  Big  Bull  Falls,  and  forms  the  most  southerly  range  of  hills  in  the  eastern 
part  of  the  Chippewa  land- district,  the  corner  of  which  strikes  Wisconsin  River,  in 
latitude  45^,  and  abont  six  miles  above  the  falls. 

We  got  to  the  faUn  early  in  the  afternoon,  and  having  made  the  portage  aronnd 
them,  devoted  the  remainder  of  the  day  to  procuring  provisions  for  the  farther  prose- 
cution of  our  journey. 

The  village  at  the  falls  consists  of  a  number  of  very  good  frame  houses,  and  from  its 
position  with  regard  to  the  lumber  trade,  in  connection  wirh  the  productiveness  of 
the  soil  in  its  vicinity,  bids  fair  to  become  a  place  of  considerable  importanoe  at  no 
distant  day.  An  effort  is  being  made  to  lay  out  and  open  a  road  from  Green  Bay  to 
this  place,  which,  when  completed,  will  materially  accelerate  the  settlement  of  the 
country,  not  only  by  affording  facilities  for  immigration,  but  also  by  reducing  the  oost 
of  provisions,  which  at  present  is  a  serious  matter  to  new-comers,  who  have  to  pur- 
chase almost  everything  for  the  first  year. 

One  of  the  finest  pine  regions  of  Wisconsin  enters  the  district  at  this  point  from  the 
south,  and  extends  for  some  distance  above  Spirit  River.  The  general  character  of 
the  lands,  bordering  Wisconsin  River  from  near  its  source  to  the  neighborhood  of 
Grandfather  Bull  Falls,  has  been  indicated.  Below  that  point  from  a  qnarter  of  a 
mile  to  a  mile  back  from  the  river,  ridges,  bearing  maple  and  other  hard  woods,  begin 
and  extend  back  into  the  country  for  many  miles,  while  between  the  river^and  maple 
lands  good  pine  is  abnndant. 

The  rivers  originating  in  the  Chippewa  land-district,  down  which  logs  can  be  ran, 
are  Rib,  Trap,  Rock,  and  New  Wood  Rivers.  On  all  these  streams  first-rate  pi  no 
abounds,  and  on  all  of  them  logging  companies  have  been  established. 

The  country  between  them  is  made  up  of  maple-ridges,  interspersed  here  and  there 
with  marshes. 

Big  Ball  Falls  are  made  by  a  ridge  of  syenite  ^anite  abont  30  feet  high,  traversed 
by  a  dike  of  greenstone,  ana  crossing  the  river  with  a  bearing  east-northeast  and  west- 
southwest. 

The  river  is  divided  bv  an  island,  upon  which  three  mills  are  erected.  The  perpen- 
dicular fall  of  the  east  chute  is  about  fonr  feet,  that  of  the  west  chute  about  eight  fiset. 
The  rocks  have  a  dip  of  24<^  to  the  northwest. 

October  9.— Seven  miles  below  Big  Bull,  a  high  granite  range  shows  itself  on  the 
west  side  of  the  river ;  and  at  several  other  points  between  that  and  Little  Ball  Falls, 
a  distance  of  13  miles,  are  exposures  of  the  same  rock. 

At  Little  Bull  there  is  usually  a  portage  made  three-quarters  of  a  mile  long,  on  the 
west  side  of  the  river;  but  our  voyagers  descended  the  whole  rapid  in  the  canoe,  with 
the  exception  of  a  few  yards  at  the  milt-dam.    There  is  no  perpendicular  fall  at  this 

flace ;  it  is  a  mere  rapid,  falling,  in  its  whole  length  of  over  half  a  mile,  as  nearly  as 
could  judge,  8  or  10  feet.  The  rock  is  a  dark  grayish  and  greenish  colored  compact 
syenite.  The  range  is  rather  low,  the  rock  being  elevated,  at  the  highest  points  ob- 
served, only  about  10  feet  above  the  water-level. 

October  10.— Nine  miles  below  Little  Bull,  a  low  range  of  gneissoid  granite  is  ex- 
posed, extending  along  the  western  shore  of  the  river  for  the  distance  of  150  yardp, 
bearing  east-northeast  and  west-southwest,  with  a  dip  of  6^  to  the  soath^southeast. 
The  rock  is  traversed  by  numerous  quartz  veins,  from  1  to  4  inches  wide,  and  running 
in  the  direction  of  the  line  of  strike.  The  direction  of  the  cleavage  joints  is  15^  west 
of  south,  and  due  east  and  west.  The  rock  is  overlaid  by  20  feet  of  fine  drift,  with  a 
thin  soil  of  sandy  loam. 

The  country  is  gently  undulating  prairie,  with  clamps  of  very  small  pines  scattered 
over  it. 

One  mile  below  this  we  reached  Du  Bois's  trading-house.  Abont  five  miles  below 
Bu  Bois's,  the  grayish-colored  gneissoid  granite  is  again  exposed  for  some  distance 
along  the  west  bank  of  the  river,  succeeded  by  a  very  fine-grained  reddish  granite. 
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The  Toek  is  covered  here  with  aboat  10  feet  of  fine  drift,  with  »  thin  soil,  supporting 
ft  ftiDsll  git>wth  of  oak,  elm.  and  aspen,  on  the  west  side,  while  east  of  the  river,  a 
beaatifal  andulatini;  prairie  extends  as  far  as  the  eye  can  reach. 

One  mile  above  Stevens's  Point  there  is  an  exposnre  of  hornblende  slate  for  hnlf  a 
mile,  succeeded  by  gnetssOid  granite,  which  extends  for  some  distance  below  the  village, 
forming  rapids.  * 

The  bearinji;  of  the  rocks  is  northeast  and  southwest.  The  country  in  the  vicinity 
of  this  plaee  is  undulating,  with  a  tolerably  good  soil,  supporting  a  growth  of  oak,  elm, 
msple,  and  a  few  pines. 

Two  miles  further  brought  us  to  Conant's  Rapids.  This  point  is  exceedingly  inter- 
cstiog,  not  only  on  account  of  the  great  exposure  of  rock,  but  also  in  consequence  of 
the  foldings  and  contortions  which  have  be«n  produced  in  the  stratified  rocks  at  the 
time  of  the  intrusion  of  the  igneous  rocks. 

Tb%  prevailing  rock  is  a  very  decomposable  amphibolic  gneiss,  passingMnto  a  highly- 
ferrogioous  mica  slate,  green,  brown,  and  reddish  mkj  in  different  localities,  and  asso- 
eisted  also  with  a  very  Tight-colored  granitic  gneiss.  These  rocks  all  have  a  vertical 
dip,  and  are  compressed  by  lateral  force  into  almost  every  possible  wave-like  form. 
Between  the  layers  of  gneiss,  veins  of  feldspathio  granite  from  6  inches  to  25  feet  in  width 
bftve  intruded  at  intervals,  and  at  many  points  overlie  for  a  long  space  the  vertical 
edges  of  the  gneiss.  Some  of  the  veins  are  porphyritic.  The  direction  of  the  plane 
of  stratification  is  northwest  and  southeast. 

Nnmeroos  veins  of  quarts  and  of  feldspar,  from  an  inch  to  an  inch  and  a  half  in  width, 
tnverse  both  the  stratified  and  intrusive  rocks,  and  have  a  northeast  and  southwest 
direction.    Camped  one  mile  below  the  commencement  of  the  rapids. 

October  11. — Tnere  is  a  fine  display  of  gneiss  on  an  island  opposite  our  camp.  It  is 
a  gray-colored,  very  fine-grained,  compact  rock,  with  a  few  regular  crystals  of  feldspar 
disBemioated  through  it,  bearing  east-northeast  and  west-southwest,  with  a  dip  south- 
esst  of  19^.  It  is  traverst^  by  many  granitic  veins  following  the  curvatures  of  the 
Btrata^  and  these  veins  are  traversed  in  turn  by  veins  of  quartz  from  half  an  inch  to 
so  inch  wide,  having  a  northeast  and  southwest  direction.  The  gneiss  is  overlaid  for 
s  considerable  space  at  many  points  by  a  very  fine«grained,  reddish-colored  granite. 

About  two  miles  below  Conant's  Rapids,  and  about  one-fourth  of  a  mile  below  the 
noQth  of  Plover  River,  the  gneiss  is  again  exposed,  bearing  northeast  and  southwest, 
with  a  dip  of  ASP  southeast.  There  is  no  bending  of  the  strata  at  this  place,  nor  did 
I  observe  any  intrusive  rock.  Below  the  mouth  of  Plover  River  the  drift-banks  rise 
00  the  east  side  of  the  Wisconsin  to  the  height  of  30  and  50  feet  above  the  level  of  the 
water,  and  at  the  bends  of  the  river  sand-slides  occur  precisely  like  those  seen  on 
Chippewa  River,  some  of  which  are  more  than  half  a  mile  in  leuf^th.  Very  few  peb- 
bles are  mixed  with  the  sand.  The  country  is  a  rolling  sand  plain,  with  a  few  pine 
bashes  and  dwarf  oaks  scattered  over  it. 

The  next  exposnre  of  rock  is  at  the  commencement  of  the  Grand  Rapids,  about  12 
miles  below  the  mouth  of  Plover  River.  These  rapids  are  9  miles  long.  Their 
Urandenr  consists  not  in  cascades  or  bold  escarpments,  but  in  their  length  and  the 
great  number  of  low,  picturesque  rock  islands,  covered  with  trees,  which  dot  the 
river  and  divide  it  into  numerous  narrow  channels  or  chutes.  The  rock  is  a  very  com- 
pact feldspathic  gneiss,  with  occasional  wide  veins  of  granite  traversing  it,  gradually 
aisaming  a  true  porphyritic  character  about  the  middle  of  the  rapids,  and  toward 
ibeir  termination  merging  into  a  gneissoid  granite,  and  finally,  at  the  village  of  Grand 
Sapids,  into  a  fine-grained,  reddish-colored  granite  of  precisely  the  same  character  with 
that  which  overlies  the  sneiss  at  Conant's  Rapids.  The  bearing  of  the  rocks  is  east- 
■ortheast  and  west-south  west. 


BSSBBYOIRS  ON  THE  HEADWATERS  OF  THE  SAINT  OROIX  AND 
CniPPBWA  RIVERS  TO  PROMOTE  NAVIGATION  OF  THE  MISSISSIPPI 
BIYBR. 

United  States  Engineer  Office, 

Saint  Paulj  January  23, 1878. 

General  :  I  have  the  honor  to  acknowledge  the  receipt  of  letter  from 

yoQr  office,  dated  January  2, 1878,  inclosing  Pablic  Besolation  Ko.  2,  of 

tbe  present  Congress,  and  directing  me  to  report  on  the  subject  of  the 

extent  and  practicability  of  constructing  reservoirs,  &c.,  at  the  head- 
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10  NAVIGATION   OF   THE   MISSISSIPPI   RIVER. 

iraters  of  the  Saint  Croix  and  Chippewa  Uivere  from  such  informatioii 
as  1  might  have  in  my  possession  or  coald  collect. 

The  only  information  I  have  is  derived  from  the  United  States  land- 
survey  maps,  and  from  conversations  with  persons  who  have  gone 
through  the  country. 

!•— THE  SAINT  CROIX  RIVER  ABOVE  SAINT  030IX  FALI^. 

The  Saint  Croix  Biver  above  the  Saint  Croix  Falls  drains  an  area  of 
6,000  square  miles. 

TIr^  l^rincipal  tributaries  that  enter  from  the  right  bank  of  the  river 
are  the  Snake  liiver,  which  drains  an  area  of  1,100  square  miles,  and  the 
Kettle  Kiver,  which  drains  an  area  of  936  square  miles. 

Tb{>  tributaries  from  the  south  are  the  Yellow  River,  which  drains  an 
arf^H  of  :M)0  square  miles,  and  the  Namekagon  Kiver,  which  drains  an 
are»  <3t  !H>8  square  miles. 

The  I  jver  is  made  up  of  rapids  and  intermediate  reaches  of  slight 
slope*     At  the  rapids  it  flows  generally  over  rock  in  place. 

The  average  rainfall  is  a  little  more  than  30  inches,  or  over  the  whole 
areii,  4 1 hS,  131,000,000  cubic  feet.  Owing  to  the  area  drained  being  for  the 
most  piirt  wooded,  the  evaporation  is  probably  a  minimum,  and  it  may 
be  assumed  that  quite  40  per  cent,  of  the  rain  fall  passes  over  Saint 
Oroix  Falls,  which  would  give  a  mean  flow  per  second  for  the  year  of 
5,300  cubic  feet;  4,000  cubic  feet  per  second  gives  a  good  stage  of  navi- 
gation below  the  falls,  and  could  this  be  made  constant  it  would  be  of 
great  benefit  to  the  Saint  Croix  and  the  Mississippi  River. 

It  is  .li^erted  by  lumbermen  that  there  are  numbers  of  places  where 
]sivffi^  reservoirs  may  be  constructed,  but  only  an  instrumental  examina- 
tion cati  determine  the  matter. 

The  amount  and  character  of  the  lands  that  would  be  submerged  can 
only  be  determined  after  the  sites  for  the  reservoirs  are  chosen. 

All  examination  to  determine  the  practicability  of  creating  reservoirs 
would  cost  as  follows : 

1  aasisti^nt  engineer,  8  months, at  $200 $1,600  00 

7  Jabt^rt^rH,  5  months,  at  $50 1,750  00 

8ub«mti^iK«,  Sniontbs.at  $105 525  00 

Trainjporlation,5  months,  at  $100 500  00 

4,375  00 
Add  10  percent,  for  contlDgencies 437  50 

4.812  50 
2.— CHIPPBWA  EIVER. 

The  Chippewa  River  above  Chippewa  Falls  drains  an  area  of  country 
of  5,600  square  miles.  It  has  many  small  tributaries.  The  only  large 
one  is  Flambeau  River,  which  enters  from  the  east  in  township  33,  range 
T  we&t*  At  the  headwaters  of  the  Chippewa  and  Flambeau  Rivers  are 
tn»ny  Inkes,  which  are  natural  reservoirs,  but  as  they  are  at  the  extreme 
betid  waters  they  cannot  be  enlarged,  as  they  do  not  drain  each  any 
su  til  dent  area  from  which  to  collect  water.  There  are  several  falls  or 
rapids  on  these  streams  between  which  the  rivers  have  very  gentle 
slopes.  The  country  is  generally  wooded,  large  bodies  of  pine  woods 
are  still  standing.  The  lumbermen  have  built  several  dams  on  the  river 
fur  storage  of  water  for  the  purpose  of  driving  logs  at  low  stages  down 
the  river.  These  dams  have  been  of  great  use  to  them,  and  they  assert 
that  there  are  many  places  where  good  reservoirs  can  be  constructed. 


Digiti 


zedbyCjOOgle 


NAVIGATION  OP  THE  MISSISSIPPI   BIVER.  11 

It  would  be  worth  while  to  examine  the  two  large  tribataries  of  the 
Chippewa  Biver  that  enter  it  below  Chippewa  Fails,  the  Menominee  or 
Bed  Cedar  from  the  west,  and  the  Eaa  Claire  from  the  east,  the  former 
draining  1,152  and  the  latter  864  sqnare  miles  of  land. 

The  Chippewa  Biver  is  subject  to  great  floods  and  very  low  stages  of 
water,  and  it  would  be  well  worth  while  to  examine  the  stream  and  its 
tribataries  for  the  purpose  of  determining  whether  its  flow  cannot  be 
governed. 

The  total  area  drained  by  the  Chippewa  Biver  is  about  8,000  square 
miles,  and  as  there  is  at  least  a  rainfall  of  30  inches,  there  would  be, 
sapposing  that  but  |  of  the  rainfall  reached  the  mouth,  a  mean  discharge 
of  5,900  cubic  feet  per  second  ;  3,500  cubic  feet  per  second  will  give  an 
excellent  stage  of  water  on  the  Chippewa,  and,  if  this  flow  could  be 
maiDtained  and  the  remainder  could  be  stored  up,  it  would  do  much  to 
ameliorate  navigation  at  extreme  low  water  on  the  Mississippi  Biver. 

The  practicability  of  constructing  the  reservoirs,  and  the  amount  and 
character,  can  only  be  determined  by  an  examination  of  the  river  and 
its  banks.    The  cost  of  such  an  examination  would  be  about  the  same 
as  above  given  for  the  Saint  Cf oix  Biver,  or  $4,812. 
Very  respectfully,  your  obedient  servant, 

F.  U.  FABQUHAB, 

Major  of  Engineers. 

Brig.  Gen.  A.  A.  Humphbets, 

Chief  of  Engineers^  U.  S.  A. 


Appendix  G  C. 

BEPOBTS    ON    TBANSPOBTATIONBOUTES    TO    THE    SEA- 

BOABD. 

CO    I. 

SECOND  SUBDIVISION  OF  THE  MISSISSIPPI  TRANSPORTATION-ROUTE. 

PRELDONABY  BEPOBT  OP  MAJOR    P.  U.  FARQUHAB,  CORPS  OP  ENGI- 
NEERS. 

United  States  Engineer  Office, 

tSaint  Paulj  Minn.y  February  4,  1875. 

General:  I  have  the  honor  to  make  the  following  preliminary  report 
of  the  results  of  an  examination  of  the  sites  for  reservoii's  at  the  head- 
waters of  the  Mississippi  Biver. 

This  examination  was  made  by  a  party  under  the  charge  of  Assistant 
J.  D.  Skinner,  who,  notwithstanding  the  shortness  of  the  season  and 
the  great  difficulties  of  the  ground,  by  his  intelligent  working  and  en- 
ergy, was  enabled  to  gather  all  the  necessary  data  called  for  by  Con- 
grow,  and  leaves  no  doubt  that  large  reservoirs  may  be  constructed, 
which  will  retain  the  waters  which  prove  often  disastrous  during  fresh- 
^  and  will  furnish  water  at  times  when  usually  there  is  too  little  for 
itftvigation.  It  is  to  be  regretted  that  no  observations  have  been  carried 
OB  to  determine  accurately  the  annual  rainfall  in  the  region  above,  and 
discharge  of  the  river  at  Pokegama  Falls.  The  nearest  post  at  which 
uy  continuous  records  of  rain  and  snow  fall  have  been  kept  is  Fort  Bip- 
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12  NAYIOATION  OF  THE  MISSISSIPPI  BIVEB. 

ley.  It  is  believed,  however,  that  the  rain-fall  above  Pokegaina  Falls  is 
in  excess  of  that  taken  as  the  basis  for  the  computations.  The  season 
was  a  favorable  one  for  the  survey,  as  there  was  an  average  low-water 
stage,  and  at  no  time,  save  a  few  days  in  October,  was  there  any  ob- 
struction to  navigation  on  the  Mississippi  Blver  between  Keokuk  and 
Saint  Paul.  The  steamboats  made  their  trips  without  any  great  trouble. 
The  field-work  consisted,  1st,  in  a  tested  line  of  levels,  commencing  at 
the  month  of  Crow  Wing  Biver,  running  thence  by  road  to  Leech  Lake, 
and  thence  to  the  other  lakes,  and  down  the  Mississippi  to  place  of  com- 
mencement; 2d,  meanders  of  the  lakes  and  rivers,  wherever  the  United 
States  land  surveys  had  not  been  made ;  3d,  careful  gaugings  of  the 
rivers;  and,  4th,  a  transit-line  along  the  river,  and  detail  survey  of  Po- 
kegama  Falls. 

I«— DESOBIPTION  OF  OOUNTET  AT    HEADWATEBS    OF  THE  MISSISSIPPI 

BIYEE. 

The  Mississippi  has  its  sources  near  Lake  Itasca,  in  Beltrami  County, 
Minnesota. 

From  thence  it  flows  northerly,  and  commences  a  great  bend  nntil  it 
enters  Cass  Lake  from  the  northwest,  135  miles*  from  Lake  Itasca,  in 
which  distance  it  falls  172  feet. 

The  river  runs  through  many  small  lakes,  and  its  banks  are  generally 
wooded.  Cass  Lake  is  an  irregular  sheet  of  water,  1,318  feet  above 
the  sea,  and  has  an  area  of  thirty-one  and  six-tenths  square  miles.  The 
banks  are  from  10  to  20  feet  high.  From  Cass  Lake  to  Winnibigoshish 
Lake  the  distance  is  about  twenty  miles,  and  the  river  falls  10  feet 
Lake  Winnibigoshish  is  a  round  sheet  of  water,  surrounded  generally  by 
high  banks  covered  with  timber.  It  has  a  surface-area  of  seventy- 
eight  and  a  half  square  miles.  Just  below  its  outlet  the  river  flows 
between  high  banks  only  1,000  feet  apart — a  very  favorable  location  for  a 
dam.  About  two  miles  below  Winnibigoshish  Lake  the  river  widens  out 
into  Little  Winnibigoshish  Lake,  which  is  about  one  and  a  half  miles  long 
and  three-quarters  of  a  mile  broad.  From  Little  Winnibigoshish  to  the 
junction  with  Leech  Lake  Biver,  the  river  flows  through  a  broad  savanna 
from  1,000  to  5,000  feet  wide,  and  is  very  tortuous.  There  are  no  ob- 
structions to  navigation,  except  four  miles  below  the  outlet  of  Little 
Winnibigoshish,  where  there  are  a  few  bowlders  in  the  river  between 
Winnibigoshish  and  Pokegama  Fall.  There  is  a  fall  11.1  feet  from  the 
lake  to  the  junction  of  Leech  Lake  Biver,  a  distance  by  river  of  twenty- 
five  miles.  From  the  junction  to  Pokegama  Falls,  a  distance  of  forty- 
five  miles,  the  river  falls  only  13§  feet,  and  flows  through  high  reeds  and 
rice-fields  in  a  most  tortuous  way.  At  White  Oak  Point  the  banks  of 
the  river  separate  to  a  width  of  more  than  two  miles,  and  the  space  not 
filled  by  the  current  of  the  river  is  a  vast  reed  field.  Leech  Lake  is  an 
irregular  sheet  of  water,  with  a  surface-area  of  one  hnndred  and  ninety- 
five  square  jmiles.  It  lies  just  south  of  Cass  and  Winnibigoshish  Lakes, 
and  is  separated  from  them  by  a  ridge  30  feet  high.  Its  outlet  is  the 
Leech  Lake  Biver,  which  connects  it  with  the  Mississippi. 

The  distance  between  Leech  Lake  and  the  Mississippi  Biver  is  about 
thirty-five  miles,  and  the  fall  13.555  feet.  The  river  is  very  tortnons, 
and  flows  back  and  forth  between  its  banks  through  high  reeds  and  rice- 
fields.  About  four  miles  above  its  mouth  it  widens  out  into  a  vast  rice- 
field,  called  Mud  Lake. 

"See  Ni€oUat^fl  zeport,  House  Doo.  S5,  TweDty*eightb  Coogrewi  Bdoond  SMaioa. 
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At  Poke^ma  Falls  the  river  falls  over  a  ledge  of  sandstone.  The 
8tone  is  a  metamorpbic  rock  (qnartzite),  and  seems  well  fitted  for  build- 
lug  parpones.  The  fall  here  is  14  feet  in  a  distance  of  880  feet.  About 
three  miles  above  Pokegama  Falls  is  the  outlet  of  Pokegama  Lake. 

The  water-surface  of  this  lake  is  only  2.6  feet  above  the  water-surface 
just  above  Pokegama  Falls.  The  lake  has  a  surface-area  of  fifteen  and 
two-thirds  square  miles.  The  banks  are  generally  high,  except  at  the 
soQtbeast  end  and  where  the  dividing  ridge  between  it  and  the  Missis- 
sippi River  is  only  8  feet  above  the  lake.  This  low  place  is  about  one 
mile  long,  and  the  ridge  is  of  sand.  Any  break  through  this  ridge  would 
be  disastrous,  as  the  fall  is  30  feet  to  the  Mississippi  in  only  three  miles' 
distance.  Twenty -five  miles  above  Pokegama  Falls  the  Vermillion  River 
enters  from  the  south.  Just  below  its  mouth  the  banks  of  the  Missis- 
sippi River  are  high  and  close  together,  and  makes  a  good  place  for  a 
dam.  The  whole  country  in  the  vicinity  of  the  Mississippi  River  and 
the  above-described  lakes  are  densely  wooded  with  Norway  pine,  on  the 
highest  ground,  and  a  large  amount  of  sugar  and  hard  maples,  birch, 
and  poplar. 

These  ridges  traverse  great  tamarack-swamps  and  quaking  bogs.  The 
soil  is  generally  sandy,  but  clay  here  and  there  crops  out  in  the  bankS| 
and  undoubteilly  underlies  a  great  part  of  the  basin. 

n. — SITES  FOB  BBSEBTOIBS. 

In  considering  the  sites  for  reservoirs,  I  will  commence  at  Pokegama 
Falls  and  consider  the  several  available  ones  in  their  order,  proceeding 
np  stream. 

1.  Pokegama  Falls. — ^The  height  to  which  a  dam  may  be  built  at 
Pokegama  Falls  is  regulated  by  that  of  the  watershed  between  its 
t  ibutaries  and  the  Mississippi  below  it.  On  examining  the  general  map 
of  the  country  (sheet  2  of  the  accompanying  drawings),  it  will  be  seen 
that  the  lowness  of  the  dividing  ridge  at  the  southeast  end  of  Pokegama 
Lake  will  prevent  any  high  dam  from  being  built  at  Pokegama  Falls. 

Assistant  Skinner  reports  that — 

Pokegama  Lake  haa  a  snrface-area  of  fifteen  and  two-thirds  sqaare  miles.  It  is 
mostly  HQiTouoded  by  high  land,  froita  25  to  150  feet  in  height,  bat  at  the  soatheast  ex- 
tremity of  the  eastern  arm  of  the  lake  there  is  a  depression  of  abont  one  mile  in 
length,  which  is  but  8  feet  above  the  level  of  the  lake.  It  is  the  dividing  ridge 
between  the  waters  tributary  to  Pokegama  Lake  and  those  running  eastward  into  the 
Mississippi,  and  is  bnt  250  feet  in  width  where  the  water-line  of  the  lake  wonld  be  if 
raised  6  feet.  T^e  small  lake  (marked  b  on  sheet  2,  accompanying  tracing)  is  6  feet 
above  Pokegama  Lake.  There  is  no  bank  between  it  and  the  latter,  which  is  distant 
from  it  sbont  500  feet.  On  the  eastern  bank  of  this  lake  the  ridge  spoken  of  rises  2 
feet,  continnes  at  this  elevation,  or  nearly  so,  for  250  feet,  and  then  falls  into  a  lake 
tiOO  feet  wide  and  only  2^  feet  above  Pokegama,  and  :H  f^^^t  below  the  small  lake. 

The  waters  of  this  lake  flow  eastward  into  the  Mississippi.  The  soil  is  loose  and 
nndy,  and  there  is  no  evidence  of  any  rock  in  place  near  that  locality.  Immediately 
00  the  east  side  of  the  ridge  are  marshes,  through  which  streams  flow  directly  into  the 
Mississippi  at  the  poiot  marked  c  on  tracing. 

It  wonld  not  be  pmdeut,  withont  a  long  dam  on  this  ridge,  extending  to  the  high 
Isiid  on  either  side,  to  raise  the  lake  more  than  6  feet  above  its  level  of  this  autumn, 
■s,  in  case  of  unnsnally  high  water,  there  may  be  risk  of  its  finding  its  way  across  the 
Tidj(e;  and  once  srarted,  it  wonld  soon  wear  away  the  loose  soil,  form  a  new  river,  and 
pirtially  drain  Pokegama  Lake. 

A  dam  raising  the  water  at  Pokegama  Falls  7  feet  wonld  flow  back- 
water over  an  area  of  twenty-three  and  sixty-one  one-hundredths  square 
ailes,  with  an  average  depth  of  5.7  feet. 

2.  The  first  place  above  Pokegama  Falls  at  which  it  is  practicable  to 
dam  the  Mississippi  for  constructing  a  reservoir  is  just  below  the 
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month  of  the  Yerinjllion  Birer.  Here  the  banks  are  from  15  to  20  feet 
high,  and  approach  each  other  to  a  distance  of  850  feet  A  dam  at  this 
point  raising  tbe  water  about  10  feet  would  form  a  large  reservoir, 
backing  the  water  over  the  extensive  marshes  near  White  Oak  Point, 
and  into  Ball-Clnb  Lake.  This  would  give  a  reservoir  of  about  thirty- 
four  and  a  half  square  miles  with  an  average  depth  of  6  feet. 

3.  A  dam  just  below  Mud  Lake,  on  the  Leech  Lake  River,  could  be 
built  that  would  raise  the  waters  of  Mud  Lake  6  feet  over  a  surface- 
area  of  seventeen  and  a  fourth  square  miles. 

4.  Leech  Lake, — ^Tbis  lake  has  a  surface-area  of  one  hundred  and 
ninety-four  and  four-tenths  square  miles.  Its  outlet  is  very  difficult  to 
dam  favorably  or  economically,  4,000  feet  being  the  shortest  distance 
between  the  high  banks  at  any  desirable  point. 

At  the  point  marked  6,  a  dam  might  be  built  that  would  raise  the 
surface  of  the  lake  6  feet  were  it  necessary,  but  the  scarcitiy  of  the  sup- 
ply for  so  large  an  area  renders  the  raising  of  its  surface  more  than  5 
feet  useless,  as  will  afterward  appear. 

5.  CcLBs  and  Winnibigoshish  Lakes. — The  latter  lake  has  a  surface-area 
of  seventy-eight  and  a  half  square  miles.  It  can  be  readily  raised  10 
feet  above  its  ordinary  level  by  a  dam  at  its  outlet.  The  fall  from  Gass 
Lake  to  this  is  10  feet,  so  that  the  water  would  in  fact  be  backed  up 
into  the  former.  No  dam  will  be  necessary  at  Lake  Cass,  as  the  lower 
lake  can  retain  all  its  discharge.  The  location  for  a  dam  is  favorable, 
the  banks  being  high  on  either  side,  and  not  more  than  1,000  feet  apart. 

Jrea  of  water-sheda  of  affluents  of  Mississippi  River  above  the  Falls  of  Saint  Anihonif. 

Ami  in 
Name  of  baslDS :  ■qnare  milei. 

Missiseippi  Ri ver,  above  on tlet  of  WinnibigoshiBh  Lake 1,899 

Leech  Lake,  above  its  outlet 1,001 

Mi89i8Bippi  River,  between  Pokegama  Falls  and  ontleta  of  Leech  and  Winni- 

bi^oehish  Lakes - 772 

Prairie  River  aud  left  bank  of  the  Mississippi  River  to  Wild  Swan  Rfver  ...  365 

Wild  Swan  River 477 

Left  bank  of  Mississippi  Ri ver  to  mouth  of  Sandy  Lake  River 78 

Right  bank  of  Mississippi  River  from  Pokegama  Falls  to  Willow  River 166 

Sandy  Lake 502 

Left  bank  of  Mississippi  River  and  Rice  River 360 

Willow  River 549 

Right  bank  of  Mississippi  River  to  Pine  River 154 

Pine  River 788 

Right  bank  of  Mississippi  River  to  Crow  Wing 144 

Ijctt  bank  to  a  point  opposite  mouth  of  Crow  Wing  River 481 

Crow  Wing  River 3,562 

Left  bank  of  Mississippi  River,  opposite  Crow  Wing,  to  Fort  Ripley 157 

Left  bank,  opposite  Fort  Ripley,  to  Platte  River 102 

Platte  River 401 

Little  Rock  River,  and  left  bank  of  Mississippi  River,  to  Sank  Rapids 121 

Little  Elk,  and  right  bank  of  Mississippi  River,  to  Swan  River 223 

Swan  River 1«2 

Swan  River  to  Sank  River 414 

Sank  River 981 

Right  bank  of  Mississippi  River,  from  Saint  Clond  to  Crow  River,  including 

Clearwater  River 434 

Left  bank,  from  Sauk  Rapids  to  Elk  River 55 

Elk  River 630 

Crow  River 2,961 

Rum  River 1,542 

Right  bank  of  Mississippi  River,  from  Crow  River  to  Saint  Anthony's  Falls,  155 

Coon  and  Rice  Rivers 254 

Total  amount 19,903 
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m— AMOUNT  OF  WATER  TO  BE  RETAINED  BY  THE  ABOYE-DESGBIBBD 

BESEBYOIBS. 

The  data  for  the  calculation  of  the  rain  fall  are  baaed  on  the  average 
of  the  obserred  rainfall  for  sixteen  years,  made  at  Fort  Bipley.  This 
average  amount  is  25  inches  per  year.  The  observed  rainfall  and 
snow-fall  for  1874  amounted  to  about  35  inches.  From  the  gaagings 
of  the  Mississippi  Kiver  at  Sauk  Bapids,  and  by  means  pf  comparison 
with  the  gauge  at  Saint  Paul,  it  was  ascertained  that  41  per  cent  of 
the  computed  rain-fall  over  the  water-shed  above  Sauk  Hapids  was 
discharged  at  that  point  In  the  absence  of  more  extended  observa- 
tious,  it  may  safely  be  assumed  that  there  passes  over  Pokegama  Falls 
at  least  33  per  cent,  of  the  entire  rain  fall  over  the  area  above  it  The 
reservoirs  and  their  water-supply  are  as  follows : 

1.  Lake  Winnibigo8hi9h,—Th\9  lake  has  a  water  shed  of  52,746,019,920 
sqaare  feet  One  third  of  the  rain-fall  would  give  a  volume  of  36,6J9,- 
180,500  cubic  feet.  A  dam  would  be  required  here  not  less  than  14  teet 
high. 

2.  Leech  LaJc€.^Th\n  lake  has  a  total  wtfter-shed  of  27,906,278,400 
square  feet  Taking  8^  inches  as  the  depth  of  water  that  can  be  gath- 
ered in  and  discharged  annually  from  this  water-shed,  we  would  have  a 
Bnpply  of  19,379,359,983  cubic  feet  This  would  require  a  dam  of  not 
lesis  than  4  feet  above  the  present  level  of  the  lake. 

3.  Mud  Lake. — We  have  here  a  gathering-ground  of  4,460,544,000 
square  feet,  which  would  furnish  3,097,600,000  cubic  feet  of  water.  To 
bold  this  would  require  a  dam  at  least  6  feet  above  the  level  of  the 
lake. 

4.  VermWion  River.— Avee^  of  water-shed,  12.071,346,800  square  feet ; 
amount  of  available  rain-fall,  8,382,879,722  cubic  feet,  which  would  re- 
quire a  dam  at  least  10  feet  high. 

5.  Pokegama  FalU. — Area  of  water -shed,  4,990,223,600  square  feet ; 
amoant  of  available  rain-fall,  3,465.4*33,052  cubic  feet  Now  the  highest 
tha(  the  water  can  be  raised  at  Pokegama  Falls  above  the  level  of 
last  October  is  7  feet  This  would  create  a  reservoir  of  3,886,290,794 
cubic  feet  capacity.  Total  amount  of  watershed  above  Pokegama 
Falls, 3,365  square  miles;  total  assumed  quantity  of  rain-fall  available, 
70,954,453,257  cubic  feet. 

The  Sandy  Lake,  Pine  River,  Gull  Lake,  and  Mille  Lacs  regions  were 
also  visited  for  the  purpose  of  determining  their  values  as  holding- 
grounds  for  surplus  water. 

6.  Sandy  Lake. — Sandy  Lake  is  a  very  irregular  sheet  of  water,  sur- 
rounded for  the  most  part  by  sand-dunes.  Its  outlet  is  very  broad,  and 
would  make  the  erection  of  a  dam  very  costly,  as  the  water  would  un- 
doubtedly sweep  through  the  sand-banks  if  the  surface  of  the  lake  was 
raised.  The  Sandy  Lake  River,  its  outlet,  is  a  very  tortuous  stream  at 
low  water.  The  high  water  is  due  to  the  high  water  of  the  Mississippi 
Biver,  which  backs  the  water  up  intiO  Sandy  Lake. 

7.  A  good  storage-ground  for  water  was  found  on  the  Pine  River. 
(See  Detail  Map  No.  3.)  Pine  River  runs  through  a  series  of  connecting 
lakes.  Just  below  Gross  Lake  there  is  a  good  place  to  build  a  dam. 
The  watershed  above  the  outlet  of  Gross  Lake  has  an  area  of  five  hun- 
dred and  fifty-one  square  miles.  Estimating  the  annual  rain  fall  at  25 
inches,  and  that  8^  can  be  relied  upon,  there  will  result  a  total  discharge 
per  year  of  10,752,698,880  cubic  feet  The  banks  of  the  lakes  are  gen- 
erally high,  and  have  a  surface-area  of  491,301,043  square  feet  If  it 
were  desirable  to  hold  all  the  above  water,  it  would  require  a  dam  24 
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feet  high,  but  from  present  information  it  woald  not  be  practicable  to 
construct  so  high  a  dam.  An  additional  dam  at  the  mouth  of  White- 
fish  Lake  might  be  constructed,  20  feet  high,  and  the  other  at  the  out- 
let of  Cross  Lake,  12  feet  high.  The  latter  dam  would  create  a  reservoir 
of  4,913,000,000  cubic  feet  capacity,  which,  during  the  low-water  season 
of  the  Mississippi  Biver,  August,  September,  and  October,  would  fur- 
nish 630  cubic  feet  per  second. 

8.  The  system  of  lakes  of  which  Oull  Lake  is  the  center  (see  Detail 
Map  No.  2),  and  which  discharge  tbeir  waters  into  the  Grow  Wing 
liiver,  through  the  Gull  Lake  Biver,  form  an  excellent  storage  for 
water. 

The  discharge  of  Oull  Lake  River  was,  on  the  10th  of  November  lant, 
330  feet  per  second.  The  area  of  the  'water-shed  of  the  Gull  Biver 
above  the  outlet  of  GjU  Lake  is  7,582,924,800  square  feet,  and  assuming 
that  one-third  of  the  annual  rain-fall  can  be  collected  in  the  reservoirs 
and  discharged  therefrom,  we  would  have  5,265,920,000  cubic  feet.  The 
area  of  Gull  and  adjacent  lakes  that  can  be  used  for  storage  purpose  is 
501,841,200  square  feet,  on  which  the  water  can  be  stored  for  an  average 
depth  of  10  feet,  and  223,087,200  square  feet,  on  which  an  average  depth 
of  5  feet  can  be  stored,  giving  a  total  ca))acity  of  6,133,548,000  cubic 
feet.  A  dam  12  feet  high  can  be  easily  constructed  to  obtain  the  above 
capacity  of  reservoir. 

9.  MWe  Lacs. — This  is  a  large  lake,  of  one  hundred  and  ninety-eight 
square  miles  in  area.  (See  Detail  Map  No.  4.)  It  is  the  source  of  Bum 
Biver,  which  enters  the  Mississippi  Biver  at  Anoka. 

There  is  a  good  location  for  a  dam  at  its  outlet.  Area  of  water-shed, 
12,405,888,000  square  feet ;  quantity  of  water,  8,684,121,600  cubic  feet. 
Supposing  that  this  whole  amount  could  be  stored,  it  would  only  raise 
the  lake  1.3  feet. 

The  lumbermen  have,  from  time  to  time,  built  temporary  dams  to  aid 
them  in  getting  a  head  of  water  which,  when  the  dam  was  broken  away, 
would  carry  their  logs  down  the  Bum  Biver  to  the  Mississippi. 

There  may  be  some  points  on  the  Prairie  Deer  Lake  and  Crow  Wing 
Bivers  that  might  be  available  for  storing  water. 

To  make  a  recapitulation  of  the  above  reservoirs : 


Betervoir. 


Area  of  w»- 
ter*«hed. 


Tokd  water. 


WinniblKoehiah  Lake 

Leech  Lake 

Mad  Lake 

VermillioD  Rirer 

Pokegama  falls 

Total  aboTe  Pokegama. 

PineKiver 

Gull  Lake 

MilleLaoa 

Total 


Sq.miUt. 

1,001 
161 

179 


J6, 6«,  180. 500 
19.379,339.963 
3,097,600.000 
8,38^<>79.789 
3,4«S,«f3,0S9 


3,665 
551 
S79 


70,954,453.9iS7 
10. 667. 353, 750 
&,  965, 990. 000 
8. 684. 191. 600 


4,933 


95,571,648.607 


For  purposes  of  navigation  between  Pokegama  Falls  and  the  mouth 
of  the  Prairie  Biver  there  is  required  2,474  cubic  feet  per  second  from 
May  1  to  December  l,or  for  214  days,  which  will  require  a  reduction  of 
the  above  amount  of  water  by  45,743,270,400  cubic  feet,  leaving  availa- 
ble for  distribution  at  times  of  low  water,  49,828,577,907  cubic  <feet. 

Kow  there  is  a  good  stage  of  water  on  the  Upper  Mississippi  Biver  to 
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StiDt  Paal,  when  th^  amount  of  water  passing  Saint  PanI  is  12,000  cnbie 
fieet  per  second. 

The  extreme  low- water  flow  of  the  Minnesota  River  is  800  feet  per 
seeond.  The  low- water  flow  at  the  Fallnof  Saint  Anthony  daring  1874, 
«xcla8ive  of  the  low-water  flows  from  the  conutry  above  described  a« 
gatbering-gronnds  for  reservoirs,  was  26  per  cent,  of  the  mean  flow  due 
Ui  the  entire  raiu-falh  As  this  percentage  wonld  not  change  very  much, 
we  may  compute  the  low-water  flow  at  Saint  Paul  to  800  cubic  feet  -f 
(26peroent  of  27,547  •)  +2,500  cubie  feet  to  be  uniformly  discharged 
orer  Pokegama  Falls=s  10,4(52  cubic  feet  per  second.  Now  this  low  water 
Dever  obtains  before  July  1,  generally  not  before  August  15;  so,  suppos- 
iDg  that  the  low  water  continues  from  July  I  to  December  1,  or  153 
days,  it  wonld  only  require  a  total  of  20,331,129,600  cubic  feet  additional 
to  be  discharged  Arom  the  reservoirs,  not  one-hal'  of  the  above  storage. 
Tke  mean  annual  rain-fall,  25  inches,  is,  I  think,  quite  small. 

The  following  are  the  observed  rain-falls  at  Fort  Bipley  for  the  past 
three  years : 

im .• 34.08  inches. 

W72 3609inche8. 

W73 40.7Hiuche«. 

1874,  United  SUtes  si^al,  Saint  Paal 35.00  inches. 

The  reservoirs  should  be,  if  possible,  large  enough  to  bold  two  sea- 
loos'  water,  for  should  there  be  a  succession  of  high-water  years,  they 
tre  likely  to  be  followed  by  one  or  more  low  water  years,  and  then  the 
reservoirs  will  come  into  play.  Further  explorations  at  the  headwaters 
of  the  Prairie,  Willow,  and  Grow  Wing  Bivers  may  develop  good  sites 
for  storing  water.  The  Pokegama  Falls  reservoirs  may  be  supple- 
mented by  a  dam  at  the  outlet  of  Bass  Lake^  should  a  favorable  site  be 
foQud,  and  it  is  possible  that  a  large  reservoir  can  be  created  by  dam- 
ming the  outlet  of  Deer  Lake. 

IV.— OHA.BACTEB  OP  OONSTBUCTION  FOB  PAM8. 

Except  at  Pokegama  Falls,  where  a  masonry -dam  can  be  constructed, 
the  proposed  dams  will  be  built  of  timber  and  earth.  The  conditions 
to  be  observed  in  their  construction  are,  1st,  that  the  apertures  at  low 
water  shall  be  equal  to  the  low-water  section  of  the  river,  so  that  the 
reservoirs  can  be  drained  as  low  as  possible;  2d,  that  the  dams  shall  be 
as  high  as  the  adjacent  banks  and  dividing  ridges  between  the  proposed 
reservoirs  and  the  river  below  will  permit  of;  3d,  that  where  dams  can- 
not be  built  high  enough  to  retain  more  than  the  highest  stage  of  water, 
a  sufficient  weir  be  made  to  make  the  dam  i^afe ;  and,  4th,  that  the  dams 
should  be  strong  enough  to  resist  any  presumable  pressure,  and  compact 
enoogh  to  prevent  any  possibility  of  percolation. 

From  the  showing  of  clay  in  the  river-banks,  it  is  hoped  that  it  may 
be  found  underlying  the  sites  of  the  proposed  dams.  If  it  is,  the  mode 
of  constructing  the  dams  will  be  to  drive  two  lines  of  sheet-piling  the 
entire  length  of  the  dam,  reaching  down  to  the  clay ;  after  they  are 
driven,  to  dredge  out  the  material  between  them  until  the  clay  is  reached, 
and  then  to  fill  up  with  a  clay -puddle  to  the  wood-work,  and  up  to  the  top 
o(  the  earth  embankment,  when  one  is  used.  The  lower  slopes  of  the 
cvhankments  to  be  1  to  I,  and  the  upper,  2  to  1 ;  the  wood  work  to  rest 
pit  grillage  which  rests  on  piles.  It  will  consist  of  a  floor  of  12  by  12 
nek  Umber,  resting  on  the  grillage,  and  extending  from  above  the  piers 

*  Low- water  flow  for  25  inches  of  rain-fall. 
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to  20  feet  below  them.  On  this  floor  will  be  the  piers,  the  intervals  be- 
tween them  fortning  the  slaices  throngh  which  the  water  will  be  dis- 
charged. The  piers  will  be  boilt  of  12  by  12  inch  timber,  and  will  be  6 
by  12  feet  at  top;  the  upper  slope  being  1  to  1,  with  au  angle  on  the 
upper  face  to  break  ice,  and  the  sides  and  lower  ends  perpendicular. 
The  piers  will  be  filled  with  stone  or  earth.  They  will  be  placed  10  feet 
apart  on  the  flooring,  and  well  bolted  to  it.  They  will  be  connected  with 
a  crowning-piece,  which  will  form  the  weir.  Between  the  piers  will  be 
gates  sliding  up  and  down,  which  will  be  operated  from  a  bridge  sap- 
ported  by  the  piers. 

There  has  been  no  time  to  work  out  all  the  details  of  these  daois. 

At  Pokegama  Falls  it  is  proposed  to  put  in  a  needle-dam,  on  the  left 
chute,  at  the  head  of  the  falls,  and  a  solid  masonry-weir  over  the  other. 
(See  Detail  Map.)  By  blasting  out  the  head  of  the  ledge,  a  greater 
aperture  of  discharge  can  be  gained.  Assistant  Skinner  reports  the 
following  estimates  of  the  cost  of  the  proposed  dams,  supposing  them  to 
be  of  timber: 

WiDDibigosfaisfa  Lake,  1,000  feet  long $59,969  80 

Leech  Lake,  4,000  feet  long 177,555  64 

Mad  Lake,  600  feet  long 31,737  ») 

Vermillion  River,  850  feet  long 56/^45  20 

Pine  River,  592  feet  long 32,386  20 

GnH  River,  442  feet  long 25,786  20 

Mille  Laos,  600  feet  long 29,5.^  20 

Pokegama  Falls  (masonry  and  needle-dam) 75,334  00 

Total 488,551  40 

I  think  that  this  estimate  is  large,  and  that  fnrther  examination  of  the 
sites  of  the  dams  will  materially  diminish  it.  Of  course,  the  selection  of 
the  sites  could  only  be  made  after  the  maps  were  finished,  and  borings 
and  minute  surveys  must  still  be  made.  The  estimates  for  these  sur- 
veys are  contained  in  my  letter  of  January  30 ;  besides  which  some 
extended  observations  as  to  quantities  of  wat-er  Mliug  and  discharged 
should  be  made  at  and  above  Pokegama  Falls. 

This  report  is  made  hastily,  the  maps  and  computations  having  only 
been  finished  a  few  days.  1  forward  by  express,  today,  to  your  address, 
a  package  containing  six  tracings,  showing  the  results  of  the  last  sea- 
son's work,  and  one  map  showing  the  water-sheds  of  the  several  afflu- 
ents of  the  Mississippi  Biver  above  the  Falls  of  Saint  Anthony. 
Very  respecttuily,  your  obedient  servant, 

F.  U.  FARQUHAR, 

Major  of  Engineers. 
Brig.  Gen.  A.  A.  HuMPniiBYS, 

CMefof  Engineers^  U.  8.  A. 

CCa.  N5^ 
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report  of  major  f.  u.  farquhar,  corps  of  enoinebrs. 

United  States  Enoineer  Office, 

Saint  PauU  Minn.^  February  8, 1875. 
Genbbal:  I  have  the  honor  to  make  the  following  report  of  the 
results  of  an  examination  and  survey  of  the  Mississippi  Biver,  from 
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Poke/3fama  Falls  to  the  Falls  of  Saint  Anthony,  made  with  a  view  to 
determine  the  cost  of  improving  the  same.  *' so  as  to  give  from  three  to 
fire  feet  navigation  above  the  Falls  of  oaint  Anthony,  at  the  lowest 
stages  of  water."  (See  page  243,  part  1st,  Report  307,  Senate  Doc.,  1st 
session  43d  Congress.) 

The  three  parties  making  the  snrveys  were  nnder  the  charge  of  Assist- 
ants J.  D.  Skinner,  A.  E.  Stevens,  and  L.  Y.  Schermerhorn.  The  first- 
named  making  the  examination  between  Pokegaraa  Falls  and  mouth  of 
Mad  River;  the  second,  a  survey  from  month  of  Mad  River  to  mouth 
of  Sauk  River;  and  the  third,  from  mouth  of  Sauk  River  to  the  Falls 
of  Saint  Anthony.  Want  of  funds  prevented  a  survey  above  Mud 
Itiver,  bnt  Assistant  Skinner  made  special  surveys  at  every  obstruction 
reported  by  river-pilots.  At  the  time  (September  22  and  23)  I  passed 
over  this  part  of  the  river,  it  was  hard  to  recognize  the  so-called  rapids, 
as  there  was  a  good  stage  of  water  over  them,  and  the  only  steamer 
plying  between  Mud  River  and  Grand  Rapids  made  her  trips  without 
troable  until  the  close  of  navigation. 

BEPOBT. 

L— DBSCBIPnON    OP  BIVEB   PBOM    POKEaAKA   FALLS   TO   PALLS    OP 

SAINT  ANTHONY. 

The  Mississippi  River,  below  Pokegama  Falls,  has  very  different  char- 
acteristics from  those  obtaining  above.  The  banks  are  higher,  marshes 
less  frequent,  and  a  true  valley  exists.  The  immediate  valley  Is  quite 
narrow,  and  bounded  by  hills  until  the  flat  region  in  which  Sandy  Lake 
is  situated  is  reached.  The  river  is  confined  within  its  banks,  except  at 
extreme  high  water.  The  bottom- lands  between  the  valley's  sides  are 
covered  with  a  dense  growth  of  elm,  ash,  basswood,  birch,  and  spruce, 
while  the  high  lands  generally  bear  white  and  Norway  pines.  The  aver- 
age fall  of  the  river,  from  Pokegama  Falls  to  Mud  Biver,  is  about  six 
inches  per  mile.  The  river  is  very  crooked,  and,  as  will  be  seen  by  the 
accompanying  tracing,  there  are  several  places  where  the  folds  of  the 
river  approach  very  near  each  other.  The  most  remarkable  is  where  a 
portage  of  just  30  feet  saves  nearly  three  miles  of  canoe  travel  by  the 
river.  At  one  place,  called  the  Cut-off,  the  river  has  but  recently  broken 
through,  and  the  channel  through  the  neck  is  quite  deep  and  passable 
for  steamboats.  The  lost  channels  are  called  by  the  river-men  and  In- 
dians ^'  logans''  (lagoons).  The  banks  of  the  river,  whenever  it  impinges 
against  the  valley's  sides,  are  of  clay  and  gravel  overlaid  with  sand  or 
loam. 

The  principal  tributary  streams  between  Pokegama  Falls  and  Mud 
Biver  are  the  Prairie,  Wild,  Swan,  Sandy  Lake,  Rice,  and  Mud  Rivers, 
from  the  east,  and  Split  Hand  and  Willow  Rivers  from  the  west. 

Assistant  Skinner  reports  the  following  obstructions  to  navigation 
between  the  foot  of  Pokegama  Fails  and  mouth  of  Mud  River,  viz : 

1.  Grand  Rapids^  three  and  one-half  miles  below  Pokegama  Falls  ^ 
bere  the  river  falls  over  a  bowlder  slope  5  feet  in  1,750  feet ;  there  is  no 
rock  in  place.    (See  Detail  Map  No.  21  u.) 

2.  Pine  Eapid$^  section  12,  township  51,  range  24  (see  Detail  Map.  No. 
21  m),  gravel  and  bowlder  bar ;  fall,  0.45  iu  600  feet 

3.  Crooked  Rapids^  section  22,  township  51,  range  24  (see  Detail  Map 
Ifo.21  m),  gravel  and  bowlder  bar;  fall,  0.43  in  500  feet. 

4.  Ox  Portage  Rapids j  section  2,  township  50,  range  24  (see  Detail 
Hap  No.  21  m),  a  succession  of  gravel  and  bowlder  reefs  \  fall,  0.6  in 
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5.  Sandy  Lake  Rapids,  Rection  24,  township  50,  range  24  (see  Detail 
Map  No.  21  {),  bowlder  reef;  fall,  0.6  in  900  feet 

6.  Moose  Rapids,  section  23,  township  49,  range  25  (see  Detail  Map  ' 
No.  31  l\  two  bowlder  reefs,  600  feet  apart,  extending  from  opposite 
banks  of  river;  fall,  0.6  in  1,000  feet. 

7.  Island  Rapids^  section  15,  township  48,  range  26  (see  Detail  Map 
No.  21 1),  wide,  shallow  river  flowing  over  bottom  covered  with  bowl- 
ders ;  very  slight  fall,  only  0.44  feet  in  1,586  feet 

8.  Large  bowlders  in  bed  of  river  at  places  marked  A,  B,  O,  D  on 
General  Map  No.  21,  amounting  to  about  14  cubic  yards  in  alL 

9.  As  the  river  will  very  likely  soon  oat  through  at  the  point  marked 
E  on  Tracing  No.  21,  Assistant  Skinner  recommends  that  a  channel  be 
dredged  through  it  at  once,  to  prevent  the  obstruction  to  navigation 
that  will  exist  until  the  river-channel  is  entirely  made  through  the  neck. 

10.  Sna'QS. — ^There  are  thirty-two  suags  to  be  removed  between  Grand 
Kapids  and  Mud  Lake,  and  many  overhanging  trees. 

From  Bice  Biver  to  sixteen  miles  below  mouth  of  Mud  River,  the 
Mississippi  is  a  sluggish  and  tortuous  stream,  flowing  through  low, 
marshy  ground.  The  river  has  a  good  chanuel  of  more  than  10  feet 
deep.  The  immediate  banks  are  about  12  feet  high,  on  which  there  is 
a  thick  growth  of  soft-wood  trees,  while  the  adjacent  country^  back 
from  the  river,  is  filled  with  small  lakes,  tamarack-swamps,  and  quak- 
ing bogs. 

The  river  is  about  200  feet  wide,  with  water  slightly  colored,  and 
with  a  bottom  of  mud  or  sand.  The  fall  of  the  river  from  Bice  River  to 
Pine  Knoll  is  at  the  rate  of  0.24  foot  per  mile.  At  Pine  Knoll,  sixteen 
miles  below  Mud  Biver,  the  character  of  the  river  and  country  adjaoent 
changes.  The  river  becomes  more  rapid  and  wider.  The  sandy  blnffis 
here  appear  from  20  to  60  feet  in  height,  covered  with  a  growth  of  small 
pines  and  bushes,  the  more  valuable  pine  having  been  entirely  cut  off. 
A  large  portion  of  this  country  has  been  scourged  with  the  annual  fires. 
On  the  bluffs  are  seen  a  few  granite  bowlders. 

From  Pine  Knoll*  toTowhead  Bapids,t  the  slope  of  the  river  for  nine 
and  one-half  miles  is  ^  foot  per  mile.  At  Towhead  Rapids  the  fail  is, 
in  650  feet,  0.38  foot  From  the  foot  of  Towhead  Bapids,  for  eleven  miles, 
the  slope  is  0.86  foot  per  mile.  Here  the  Pine  Biver  comes  in  from  the 
north.  The  general  course  of  the  Mississippi  has  been  from  Mad  River 
to  this  point  almost  due  west  It  now  takes  a  sharp  turn  to  soath  by 
east.  The  Pine  Biver  is  a  rapid  stream,  which  discharged,  at  the  low 
water  of  1874,  782  cubic  feet  per  second.  It  has  a  water-shed  of  seven 
hundred  and  eighty-eight  square  miles  in  area. 

From  the  mouth  of  Pine  Biver,  for  nine  miles,  to  the  head  of  Big  Eddy 
Rapids,  the  average  slope  is  0.80  foot  per  mile.  The  adjaoent  coantry 
is  much  more  broken,  especially  on  the  right  bank.  There  are  many 
springs  issuing  from  the  foot  of  the  banks,  which  are  strongly  impreg- 
nated with  iron.  Big  Eddy  Bapids  j:  occur  in  a  straight  part  of  the  river. 
The  right  bank  is  30  feet  high,  and  the  left  bank  12  feet  high ;  the  river 
is  narrow  and  deep ;  the  slope  is  only  5.15  per  mile  for  half  a  mile.  Ex- 
cept for  a  few  bowlders,  there  is  a  good  channel  over  these  rapids  of  at 
least  6  feet  of  water.  At  the  toot  of  the  rapids  is  the  Big  Eiddy.|«  The 
river  here  widens  to  730  feet,  and  the  water  is  very  shallow.  One  and 
a  half  miles  below  Big  Eddy  are  Island  Bapids  %  On  these  rapids  the 
channel  is  only  3  feet  deep  for  a  distance  of  3,000  feet.  The  slope,  for 
the  first  800  feet,  is  4.62  per  mile.  At  the  toot  of  these  rapids  the  Bab- 
bit Biver  comes  in  from  the  east. 


'  See  Tracing  No.  20.  t  See  Tracing  No.  19.  X  See  Tracing  Nb.  ,18. 
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Six  handred  and  twenty-two  miles  below  Island  Bapids  are  French 
Sapids;*  here  the  river  is  straight  and  narrow,  flowing  between  high 
bluffs.  The  channel  across  them  is  from  6  to  10  feet  deep.  The  slope 
for  1,000  feet  is  7.4  feet  per  mile,  and  for  3,100  feet  5^  feet  per  mile, 
ikiow  the  rapids  is  shallow  water.  Three-foarths  of  a  mile  below  French 
Bapids  is  French  Bar,*  where,  for  500  feet,  the  slope  is  10  feet  per  mile, 
and  the  river  broad  and  shallow.  Three  and  one-third  miles  below  French 
Bar  is  Brainerd,f  at  which  place  the  Northern  Pacific  Railroad  crosses 
tbe  river.  Tbe  distance  from  Mud  River  to  Brainerd  by  railroad  is 
twenty-seven  miles;  by  river,  fifty-five  and  one-fourth.  The  elevation 
of  the  low  water  of  1874  at  Brainerd  was  1,169.60  feet  above  the  sea. 
From  above  Brainerd  to  Crow  Wingf  the  river  is  navigable  at  low- 
water,  there  being  plenty  of  depth  in  tbe  channel,  and  tbe  slope  being 
odIj  0.87  foot  per  mile.  Tbe  river  flows  through  high  banks  of  sand 
covered  with  Norway,  white,  and  jack  pines ;  the  country  becomes  more 
open  as  we  leave  Brainerd,  some  prairie  approaching  the  river.  Six- 
tt^D  and  a  half  miles  below  Brainerd  tbe  Grow  Wing  River  enters  from 
tbe  west.  It  is  the  largest  affluent  of  the  Mississippi  above  tbe  Falls  of 
Saiot  Anthony ;  it  drains  a  country  of  3,562  square  miles  in  extent.  At 
tbe  time  of  low  water  of  1874,  its  discharge  per  second  was  2,699  cubic 
feet 

Just  above  tbe  island,  dividing  it  at  its  mouth,  it  was  250  feet  wide. 
Its  waters  are  very  clear,  and  make  a  strong  contrast  witb  those  of  the 
Mississippi,  and  tbey  do  not  fairly  mingle  for  a  distance  of  about  four 
miles  below  their  junction.  Tbe  low-water  discbarge  of  1874,  of  tbe 
UissisKippi,  three  and  three-fourths  miles  below  the  Crow  Wing^  was 
7,099  cubic  feet  per  second.  From  Crow  Wing  to  Fort  Ri|)ley,§  nine 
miles,  tbe  river  has  a  slope  of  0.8  foot  per  mile.  Fort  Ripley  is  on  a 
blaff  20  feet  high  on  the  right  bank  of  the. river,  nearly  opposite  the 
Sokay^ppu 

From  Fort  Ripley  to  Fort  Anthony  there  is  a  notable  difference  in  the 
amount  of  timber  and  height  of  bluffs  on  tbe  two  banks  of  the  river, 
the  west  bank  being  the  lowest,  with  the  most  timber,  until  we  reach 
Sauk  Rapids,  while  below  Sauk  Rapids  the  west  bank  is  the  highest  as 
well  as  the  most  timbered.  From  Fort  Ripley  to  Saint  Cloud  £e  river 
is  a  series  of  lapids,  the  intervening  pools  having  also  steep  slopes. 
Two  and  a  ha)f  miles  below  tbe  tort  is  Olmsted's  Bar.  (See  Tracing  No. 
11)  Here  is  seen  rock  in  place  for  tbe  first  time  below  Pokegama  Falls. 
Tbe  river  is  broad  and  shallow,  with  a  slope  of  4i(  feet  per  mile.  Tbe 
rock  is  a  trap-dike,  and  extends  300  feet  from  the  west  bank  into  tbe 
stream.  From  the  head  of  Olmsted's  Bar,  for  four  miles,  the  average 
8lq>e  is  4.14  feet  per  mile.  In  this  distance  there  are  fifteen  islands,  all 
^vily  timbered,  which  are  overflowed  at  high- water.  Of  tbe  4  miles 
tbere  are  one  and  one-tburth  miles  with  less  than  three  feet  of  water  in  tbe 
cbannel.  Below  the  bar  the  water  continues  rapid,  tbe  average  fall  being 
2.48  feet  per  mile.  Nine  miles  below  Fort  Ripley  (see  Tracing  No.  13  k)  are 
Oouradi's  Shoals.  Just  above  them,  for  a  distance  of  two  miles,  tbe 
8Joi)e  of  the  river  is  only  0.93  foot  per  mile.  Tbe  bar  is  formed  by  tbe 
nver  widening  out  over  a  coarse  gravel-bank,  the  depth  of  water  in  tbe 
ebsDoel  being  only  two  feet.  Tbe  fall  of  tbe  river  in  1,500  feet  is  4.74  feet, 
«r  16.68  feet  per  mile.  From  this  bar  to  Little  Elk  Rapids  is  2.1  miles. 
(SesUap  No.  13  A:.)  Here  tbe  bed  of  the  stream  is  rock  in  place.  The 
Hrer  now  fairly  enters  its  passage  across  tbe  outcrop  of  the  great  dike 
^e^stalline  rocks,  its  exit  from  which  is  just  below  Saint  Cloud.    By 

*Beo  Traciog  Mo.  17.    t  Soe  Tracing  No.  16.    t  See  Tracing  No.  15.    $  See  Tracmg  No.  14- 
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river  this  distance  is  sixty-one  and  one-fourth  miles.  Generally  speak- 
ing, the  rock  does  not  show  mnch  above  the  water  on  either  bank,  being 
for  the  most  part  covered  with  drift 

Prof.  David  Dale  Owen,  on  pages  165  and  167  of  his  report  to  the 
Commissioner  of  the  General  Land-Office  of  the  results  of  his  geological 
survey  of  Wisconsin,  Iowa,  and  Minnesota,  1851,  gives  the  following 
very  interesting  account  of  all  the  rocks  crossed  by  the  river  between 
Saint  Cloud  and  Fort  Ripley : 

The  rocks  of  this  locality  are  of  a  character  sach  as  have  yielded  valaable  ores  in 
some  regious  of  the  Old  World ;  bat  their  elevation  is  bat  little  above  high  water,  and, 
except  over  limited  tracts,  they  are  entirely  hidden  from  view  by  deep  deposits  of 
drift. 

Seven  to  eieht  miles  above  Sank  Rapids,  a  short  distance  below  Little  Bock,  is  a 
higher  exposure  of  crystalline  rocks.  A  ridge  of  hornblende  and  syenitic  greenstone, 
with  veins  of  granite,  bearing  north  7(P  to  60*^  east,  rises  on  the  east  side  of  the  Mis- 
sissippi  to  the  height  of  30  to  40  feet;  and  a  short  distance  farther  back  even  to  the 
height  of  60  to  70  feet. 

Abont  a  mile  and  a  half  above  Little  Rock,  a  tongh,  close-grained  hornblende  rock 
appears  on  both  sides  of  the  Mississippi  in  aitu,  elevated  from  2  to  4  feet  above  the 
water-level,  and  overlaid  by  sand  and  gravel ;  similar  rocks  appear  at  intervals  between 
Little  Rock  and  Knife  Rapids  (now  called  Pike  Rapids).  From  the  occarrence  of 
superficial  orasts,  in  pools  of  water  collected  in  the  hollows  of  these  rocks,  it  is  evident 
that  oxide  of  iron  enters  largely  into  their  composition,  and  exists  in  a  state  easily 
acted  upon  by  the  water. 

Five  or  six  miles  above  the  month  of  Swan  River,  on  the  Mississippi,  is  an  interest- 
ing exposure  of  gray-colored  mica-slate,  charged  with  large  crystals  of  stanrotide. 
The  surfaces  of  the  crystals  are,  however,  rather  rough,  which  impairs  their  beauty  as 
cabinet  specimens.    This  rock  is  exposed  at  intervals  for  three  or  four  miles. 

The  mica-slate  is  succeeded  still  higher  up  on  the  Mississippi  by  maguesian  slates 
a8Sociat>ed  with  a  tongh,  clase-graioed,  hornblendic  rock.  The  best  exposure  of  these 
is  on  the  rapids  foor  miles  above  the  mouth  of  Elk  River  of  Nicollet,  where  they  have 
a  bearing  of  north  20^  east,  and  in  either  nearly  vertical  or  with  a  dip  of  75°  to  dO^  to 
the  southwest.  The  slate  has  quartz-veins  rnnning  through  it.  There  is,  however, 
but  little  opportuniry  to  investigate  its  mineral  character,  lor  the  banks  of  the  river 
are  quite  low,  only  12  to  15  feet  above  the  water  at  the  highest  points,  and  8  to  10  of 
this  is  soil  and  drifted  materials. 

This  is  the  last  locality  where  I  observed  any  rock  in  place  on  the 
Upper  Mississippi. 

The  fall  at  Elk  Rapids  is  7.2  feet  in  5,100  feet.  The  steepest  slope  is 
15^  feet  per  mile  tor  a  distance  of  500  feet  From  the  foot  of  Elk 
Bapids  to  Little  Falls,  the  slope  for  1.8  miles  is  3.17  feet  per  mile.  This 
part  of  the  river  is  filled  with  bowlders. 

At  Little  Falls  (see  Tracing  No.  13k)  the  stream  is  divided  by  Mill 
Island,  and  there  is  a  fall  of  5.03  feet  in  1,800  feet;  bnt  there  is  one 
part  in  which  the  fall  is  0.67  foot  in  100  feet,  and  another  in  which  the 
fall  is  1.59  feet  in  30  feet.  The  river  rnns  over  slate-rock,  having  a  dip 
of  80^  to  the  north,  and  a  direction  of  north  80^  east.  On  the  right 
bank  the  rock  rises  above  the  water  for  half  a  mile,  and  is  from  2  to  20 
feet  high.  On  Mill  Island  it  is  15  feet  above  the  water,  and  on  the  left 
bank  it  shows  for  1,000  feet,  but  is  only  seen  for  300  feet  from  the  river. 

From  Little  Falls  to  Pike  Bapids,  4.7  miles,  the  river  has  an  average 
slope  of  3.40  feet  per  mile,  the  first  three  miles  having  a  slope  of  4.20 
per  mile. 

At  Pike  Bapids  (see  Tracing  No.  12;)  the  river  flows  over  a  bed  of 
gray-colored  mica-slate,  which  does  not  rise  above  the  water  on  either 
bank.  Here  commences  a  series  of  rapid  and  rocky  places  extending 
for  6.7  miles,  the  average  slope  being  5.43  feet  per  mile,  the  maximum 
being  25.37  feet  per  mile  for  a  distance  of  350  feet  at  Pike  Bapids. 

Two  miles  below  Pike  Bapids  is  Gash's  Bar  (see  Tracing  12j),  where 
the  river  is  only  2  feet  deep,  and  flows  over  bowlders.  Three  thousand 
three  hundred  feet  below  Gash's  Bar  are  Gash's  Bips,  where  the  river 
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flows  over  rock  in  place  with  a  slope  of  7^  feet  per  mile.  Then  there  is 
a  slope  of  4.01  feet  per  tnile  to  McDoagalPs  Bips.  (See  Ti'acings  Nos. 
11  and  12f.)  ODe-fourth  of  a  mile  farther  down  stream  are  McDoagall's 
Bips,  where  the  river  flows  over  rock  in  place  with  a  slope  of  17.42  feet 
per  mile  for  850. 

The  rock  shows  in  both  banks  and  rises  above  the  water  in  the  mid- 
dleof  the  stream,  forming  a  small  island.    (See  Tracings  Nos.  11  and  12i.) 

Between  McDoagalFs  and  Blanchard's  Eips,  a  distance  of  0.9  mile, 
the  slope  is  5.7  fef  t  per  mile,  with  a  maximam  of  12.16  feet  per  mile  for 
350  feet. 

At  Blanchard's  Rips,  the  river  falls  over  a  rocky  bed  1.80  feet  in  1,356 
feet    (See  Tracings  Nos.  11  and  12f.) 

Between  Blanchard's  Eips  and  McDoagall's  Eddy,  a  distance  of  1.7 
miles,  the  slope  is  3.97  feet  per  mile,  with  a  good  channel,  ex(;ept  in  one 
place.  Below  McDoagall's  Eddy  there  is  good  water  for  20.8  miles, 
with  an  average  slope  of  1^  feet  per  mile.  In  this  distance  the  affluents 
of  any  importance  are  the  Two  Rivers  and  the  Platte  Rivers,  both  com- 
iog  in  from  the  east.  The  latter  drains  a  watershed  of  one  hundred 
and  ten  square  miles ;  it  extends  into  the  pine  regions,  and  is  much  used 
by  lambermen.  One  and  eight-tenths  miles  above  the  Little  Rock 
Creek,  rock  in  places  appears.  It  is  a  tough,  close-grained  hornblende. 
Half  a  mile  below  the  same  creek,  on  the  left  bank,  is  a  ridge  of  syeu- 
itic  greenstone,  rising  30  feet  above  the  river. 

The  country  on  the  left  bank,  between  Little  Rock  and  Watab,  is  very 
rough,  being  broken  up  by  irregular  mounds  of  greenstone  with  granite 
veins. 

Watab  Rapida  (see  Tracing  No.  9)  are  formed  by  the  river  falling  over 
a  rocky  bed  two  feet  in  800  teet. 

From  the  foot  of  the  rapids  to  Sank  Rapids,  a  distance  of  four  miles, 
the  average  alope  is  2.51  feet  per  mile,  with  a  maximum  of  5.81  feet  per 
mile  for  a  distance  of  1,525  feet. 

The  low-water  discharge  (1874)  at  just  above  the  mouth  of  Sauk  River 
was  9,202  cubic  feet  per  second. 

At  Saak  Rapids  (see  Tracings  Nos.  8  and  Sh)  the  river,  passing  over 
a  rocky  bed,  falls  17  feet  in  4,000  feet.  There  is  no  well-defiued  channel 
h>T  this  distance.  For  nearly  three  miles  the  river  banks  are,  on  both 
sides,  60  feet  high,  but  grow  lower  just  below  Saint  Cloud. 

Assistant  Schermerhorn  makes  the  following  report  on  the  physical 
characteristics  of  the  Mississippi  between  Sauk  Rapids  and  the  Falls  of 
Baint  Anthony  :    (See  Tracings  Nos.  1  to  8.) 

The  river-bed  reats  in  an  eroded  valley,  seldom  exceeding  one  mile  in  breadth^  and 
frequently  rednoed  to  a  litUe  more  than  the  width  of  the  river. 

A  CTOfls-aection  of  the  valley  generally  shows  a  terraced  bench  from  twenty  to  thirty 
feet  above  the  river,  intermediate  in  elevation  between  the  river-banks  and  the  table- 
laods.  The  river-bed  inclines  to  the  right  of  the  valley  oenter-lincy  making  the  west- 
em  slope  more  precipitous  than  the  eastern. 

Bottom-lands  are  almost  entirely  wanting.  Rock  in  place  is  fonnd  at  Sank  Rapids, 
•od  forms  the  bed  of  the  river  for  a  distance  of  two  thousand  feet ;  disappearing  from 
the  surface  it  again  rises  over  very  limited  areas— -at  the  head  of  the  so-called  Thoasaod 
Idands. 

The  formation  is  syenitic  granite  of  gray  and  gray- pink  color.  It  is  of  even  texture, 
sad  is  used  in  the  construction  of  the  custom-house  and  post-office  at  Saint  Paul. 

Book  in  place  is  next  seen  at  a  point  three  miles  above  the  Falls  of  Saint  Anthony, 
vbere  it  occurs  as  Saint  Peter  sandstone.  Disappearing;  it  again  crops  out  at  the  head 
of  Hicollet  Island  with  Trenton  limestone  superimposed.  In  this  position  it  forms  the 
bed  and  banks  of  the  river  at  the  Falls  of  Saint  Anthony. 

fh«  river«banks  are  strongly  defined,  retaining  floods  entirely  within  their  lines. 

At  a  few  points  the  river  flows  at  the  foot  of  &ose  sand  and  f^ravel  slopes  which  rise 
nomthe  water-sarface  to  the  table-lands.  At  such  points  the  river  slowly  but  contin- 
^y  encroaches  apon  the  shore-line,  producing  an  increasing  width  aud  decreasing 
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depth  of  river  section.  With  these  ezeeptions  the  banks  »re  exceedingly  stable,  and 
carry  an  unchanging  shore-line. 

Islands  are  of*  frequent  occnrreuce.  In  the  upper  part  of  the  river  they  are  fonnd  in 
groups  of  from  three  to  five,  bnt  in  the  lower  they  are  generally  single  and  of  increaMed 
area.  They  have  originated  from  sand-bars  and  segregation  from  main-land.  Tbe 
former  are  seen  in  all  stages  of  growth,  but  no  indications  were  found  of  the  latter  in 
process  of  formation.  Further  confirmation  of  the  not  recent  origin  of  islands  from 
the  main-lands  is  fonnd  in  the  difference  of  tree-growth,  the  islands  oeing  covered  wiUi 
elm,  linden,  and  maple,  the  main-land  with  oak. 

Cut-o£fo,  except  in  a  single  case,  were  not  fonnd ;  hence  the  distarbance  of  the  shore- 
line by  the  formation  of  chutes  or  cut-offs  is  not  to  be  apprehended.  The  islands  at 
times  of  freshets  are  submerged,  bnt  the  dense  trees  and  undergrowth  protect  them 
from  erosion. 

The  river-bed,  except  in  the  vicinity  of  islands,  is  composed  of  very  coarse  drift 
varying  in  size  from  pebbles  of  a  few  inches  to  bowlders  of  several  feet  in  diameter. 
Among  islands  the  bed  is  generally  sandy,  or  of  leas  stable  material  than  the  undivided 
river.  At  rapids  the  bed  is  thickly  covered  with  large  bowlders.  ^  At  several  points  the 
banks  bordering  rapids,  although  having  ample  slope  and  elevation  to  insure  qnick 
and  efficient  drainage,  are  yet  impassable  from  ooze,  indicating  an  inipervions  stratam 
near  the  surface.  The  presence  of  ferruginous  stains  along  the  banks,  and  tbeabaenee 
of  rock  in  place,  suggests  a  cemented  agglomerate  as  forming  the  true  bed  at  these 
points,  and  upon  which  the  erosive  action  of  the  water  has  been  less  effective  than 
n|»on  the  more  yielding  material  below. 

The  diminished  effect  of  this  action  over  the  harder  areas  wonld  in  time  leave  the 
river-bed  elevated  aa  it  now  is  and  producing  the  present  rapids.  As  a  whole),  the 
river-bed  possesses  the  requisites  for  great  stability. 

Tile  low-water  stage  occurs  near  the  last  of  October  and  is  repeated  with  great  r^- 
nlarity.  The  low- water  stage  referred  to  in  this  report  is  above  tbe  extreme  low- water 
stage,  but  may  be  safely  assumed  to  be  below  the  average  low-water  stage  of  preceding 
years.  , 

Average  high  water  occurs  between  tbe  months  of  June  and  August,  dnnng  which 
the  river  rises  from  5  to  7  feet  above  the  low-water  stage. 

On  July  16, 1864,  the  river  rose  to  an  elevation  of  14^-  feet  above  low  stage;  thia  was 
an  exceptional  freshet,  and  is  referred  to  as  the  highest  known  water.  The  breaking 
up  of  the  ice  in  the  spring  is  not  accompanied  with  nnnsnally  high  water,  and  generally 
occurs  between  the  first  and  middle  of  April.  The  river  closes  between  the  first  and 
last  of  December,  giving  a  navigable  season  of  about  two  hundred  and  forty  days. 

The  exemption  of  the  river  from  cut-offs,  the  absence  of  low  bottom-lands,  the  strong 
coniinemont  within  its  natural  banks,  tbe  stable  character  of  the  material  forming  its 
"jbed,  and  the  absence  of  silt,  seem  to  furnish  the  requisites  for  a  oonditiou  of  great  sta- 
bility as  regards  its  width,  position  of  shore-line,  and  channel,  enabling  constrnctions 
and  work  to  be  planned  with  a  degree  of  confidence  not  otherwise  poss.ble. 

The  followiDg  are  th«  obstruetious  to  navigation  between  Sauk  Rapids 
and  tbe  Falls  of  Saint  Antbouy.  At  tbe  Thousand  Islands  (see  Tracing 
Ko.  8)  the  river  is  divided  into  several  chauuels.  The  rignt-band  one 
bas  been  cboseu  as  tbe  one  to  be  improved,  and  the  wing-dams  sbowu 
on  tbe  tracing  were  bnilt  in  1874.  Tbe  only  fnrther  improvement  bere 
is  to  close  tbe  left  channel  at  the  bead  of  the  islands.  Just  below  the 
Thousand  Islands  are  tbe  Mosquito  Rapids,  where  tbe  slope  is  excessive, 
and  the  depth  of  water  insufficient.    (See  Tracing  No.  8.) 

Tbe  bed  of  tbe  river  is  covered  witb  bowlders.  Twenty-two  and  one- 
balf  miles  below  Mo^qnito  Rapids  are  Smiler's  Rapids.  (Se«  Tracing 
"So.  6/1)  The  river  falls  here  2.1  feet  in  1,160  feet,  producing  a  very  rapid 
current  and  sboal  water.  There  is  a  rock  in  tbe  channel  just  above  tbese 
rapids,  known  as  Smiler's  Rock,  wbieb  is  very  troublesome  to  river  men. 

Six  miles  below  Smiler's  Rapids  are  Cedar  Island  Ra])id8  (see  Tracing 
No.  5e),  where  tbe  river  widens  out  and  becomes  shallow.  The  river 
bas  a  slope  of  4.26  feet  per  mile,  but  this  can  be  reduced,  and  tbe  depth 
of  water  increased,  by  closing  up  tbe  wide  channel  and  using  tbe  right 
channel,  thus  gaining  a  distance  of  2,000  feet. 

Six  miles  below  Cedar  Island  Rapids  are  Battle  Rapids.  (See  Tracing 
No.  5d.)  Here  tbe  river  runs  over  a  bowlder-reef,  and  falls  2.3  feet  in 
1,800  feet.  Except  Coon  Rafuds,  this  is  tbe  most  dreaded  of  all  obstruc- 
tions to  navigation  between  Saint  Cloud  and  the  Falls  of  Saint  Anthony. 

Digitized  by  VjOOQIC 


HAYIGATIOM   OF  THE   MISSISSIPPI   RIYEB.  25 

HooghtoD  Flats  (see  TraciD/a^s  Nos.  4  and  5c),  two  miles  below  Battle 
Kapids,  is  a  shallow  reacb  of  tbe  river,  caused  by  its  spreading  oat,  and 
its  slope  of  5.11  feet  per  mile  for  one  and  one-tbird  miles.  Spring  Eapids, 
one  and  three-tenths  miles  farther  down,  are  cansed  by  the  river  running 
over  a  bowlder-reef,  and  falling  1^  feet  in  800  feet.  The  deep  pool  above 
will  admit  of  the  drodging  of  tbe  crest  of  tbe  bowlder-reef,  and  the  con- 
sequent redaction  of  the  slope. 

Dayton  Kapids  (see  Tracing  No.  3),  twelve  miles  below  Spring  Rapids, 
are  caused  by  a  bowlder-bar,  the  removal  of  a  part  of  wbicb  would  do 
away  with  all  trouble  to  navigation. 

Anoka  Bapids  (see  Tracing  No.  2)  are  the  next  obstruction.  They 
occur  ten  miles  below  Dayton  Bapids,  and  are  caused  by  bowlders  in 
the  channel,  which  can  be  removed  by  dredging. 

Ckx>o  Bapids  (see  Tracing  No.  2b)  are  two  and  one-half  miles  below 
Ajioka  Bapids,  and  are  the  worst  obstraction  to  navigation  between  the 
Falls  of  Saint  Anthony  and  Sauk  Bapids.  Tbe  bed  of  the  river  is  thickly 
ciivered  with  bowlders,  the  worst  of  which  were  removed  in  1874,  and 
tbe  river  falls  6.9  feet  in  3,600  feet.  Tbe  river  widens  from  675  feet 
above  the  rapids  to  900  feet  below.  A  long,  deep  pool  above  these 
rapids  admits  of  dredging  through  .the  crest  of  them  to  reduce  the 
excessive  slope. 

Fridley's  Bar  (see  Tracing  No.  la),  five  miles  above  the  Falls  of  Saint 
Anthony,  is  cansed  by  tbe  excessive  widening  of  tbe  river.  Tbe  above 
are  tbe  principal  natural  obstructions  to  navigation  on  this  part  of  the 
river.  There  are,  however,  many  slight  obstructions,  which  are  shown 
on  the  tracings  and  which  must  be  removed.  They  generally  consist  of 
sand-bars  in  wide  portions  of  tbe  river,  and  a  judicious  use  of  wing-dams 
it  is  thought  will  serve  to  correct  the  trouble.  In  many  places  tbe  river 
is  eroding  the  high  banks  of  sand  and  gravel  and  carrying  the  materials 
into  the  river  to  form  bars.  In  all  such  cases  the  banks  must  be  pro- 
tected. 

The  artificial  obstructions  consist  of  bridges,  boom-piers,  and  running 
logs.    The  following  are  tbe  bridges: 

Hensepin  avoDiie,  MiDoeapolis,  lower  chord  22  f«»et  ftbore  low  water. 

Saiot  Paal  and  Pacitic  Railroad,  23  feet  above  low  water. 

Foarth  ayeDoe,  15.5  feet  above  low  water. 

Saiot  Paul  and  Pacific  Railroad,  Saint  Cload,  35  feet  above  low  water. 

Soad  bridge,  40  feet  above  low  water. 

The  Minneapolis  Boom  Company  have,  in  order  to  carry  on  their  busi- 
ness of  receiving,  sorting,  and  storing  logs,  constructed  many  boom- 
piers  just  above  the  railroad  bridge  at  Minneapolis,  and  use  tbe  large 
area  of  the  river  afforded  for  some  miles  above  as  boominggrounds. 
At  times  they  occupy  the  whole  water-way  for  more  than  a  mile  al>ove 
said  bridge.  By  an  inspection  of  the  accompanying  tracing  it  will  be 
readily  seen  what  an  obstruction  these  boom-pierS  are  to  navigation, 
not  only  just  above  Minneapolis,  but  at  Anoka,  Elk  Biver,  Monticello, 
Clearwater,  and  Saint  Cloud.  Where  islands  are  in  tbe  river,  one  of 
the  channels  is  used  as  boominggrounds,  boom-piers  being  built  at  the 
lower  ends  of  the  islands. 

In  improving  the  river  it  may  be  necessary  to  close  or  to  use  these 
nde-chutes,  and  thus  the  value  of  the  boominggrounds  will  be  destroyed, 
«od  tbe  rights,  real  or  assumed,  of  the  parties  using  the  booms  be  inter- 
fered with. 

Tbe  danger  to  steamboats  by  reason  of  the  running  of  saw-logs  down 
the  Missimppi^  with  no  other  guidance  than  the  current  of  the  river,  is 
^ery  great.  The  magnitude  of  this  obstruction  may  be  ap  ireciated 
when  it  is  considered  that  225,000,000  feet,  board-measure,  of  logs  were^ 
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SO  floated  down  to  Minneapolis  daring  1874,  besides  a  large  nnknown 
quantity  floated  to  mills  at  Anoka,  and  above. 

If  tbe  government  is  to  improve  this  great  water-way,  it  mast  cer- 
tainly prevent  these  moving  obstractions,  that  no  skill  of  the  pilot  can 
avoid. 

n.— IMPKOYEMBNTS  NECESSARY  TO  OVEBOOMB  THE  ABOYE-DBSGBIBED 

OBSTBUOTIONS. 

The  following  is  the  list  of  improvements,  together  with  qnantities  of 
wing-dams  and  dredging  necessary  for  a  channel  200  feet  wide  and  5 
and  3  feet  deep,  with  no  slope  greater  than  5  feet  per  mile : 

Between  the  Falls  of  Saint  Anthony  and  Saint  Cloud, 


11 

11 

Character  and  location  of  obetraction. 

For  five  feet 
depth. 

For  three  feet 
depth. 

Dama. 

• 
Dredging 

Dams. 

Dredflng. 

MiUs. 
76.5 

• 
Bowlddr*bar8 

Lin./l 

OuMeyds. 
95.000 

Lin.ft 

Cvhicydi. 

75.5 

do 

110 
115 
460 
930 
160 
28U 
100 
900 
900 
120 
1,066 
600 

75.7 

do 

74.4 

Sand. ban  (Istaod) 

300 

71.5 
71.2 

Rapidn  (Monqulto) 

Sand-bar«  (iitUud) 

do 

10.000 

10.000 

70.8 

• 

70.5 

do  

70.0 

Sand-ban 

--.... 

&.S 

...do 

6K0 

Grarel-bar 

* '50,006 

66.6 

Sand-bar  (ioland) 

58.8 

Sand  (BiicB^nd) 

53.0 

Rapids  (SmUer's) 

40.000 

517 

Sand-bar  (laland) 

470 

51.5 

Qra  vel-bar 

9,000 
""16,060 

49.5 

do 

960 
800 
380 
615 
175 
220 
150 
fl 
380 
8J0 
950 
100 
450 
570 
400 
-     400 
50.» 

:too 

100 

"460 

47.4 

Gravel-bar  (Cedar  Raplda) 

46.0 

Sand-bar  (ialand) 

45.5 

Gravel-bar 

44.4 

Sandbar  (MontioeUo  Creek)  

4a4 

Sand-bar  (island) 

49.4 

Bowlder-bar 

41.4 

Rapids  (Battle)  

35,000 

81 
I.V1 
700 

"166 

30.000 

40.3 

Bowlder-bar 

39. 0 

Saud  bar  (Houghton  Flats) 

3a4 

Gravel-bar 

'■i5,'666 

37.7 

Rapids  (Sprinir) 

10,000 

3&6 

A^iiil.l^ttr  (island) , 

35l6 

B')wlder-bar   

34.8 

Sand-bar  (inland) 

33.3 

do 

38.5 

....  do 

500 

31.0 

Sandbar *. 

Gravel  bar 

99.5 

S7.8 

Bowlder-lMr 

5.000 
"**3.000 

S6.7 

Bowlder  and  sand  (Island) 

875 

S5.8 

Rapids  (Davton). 

"975 

3,000 

95.0 

Sand-bar  (island) 

510 
550 
170 
180 
5«0 
460 

94.3 

Gra-v^I  and  sand  ..,. 

90.6 

Sand-bar 

90.0 

do 

17.0 

Rapids  and  bar  (Anoka) 

9.000 
"50*006 

1.000 

16.0 

Gravel-bar 

13.0 

Rapids  (Coon) 

40.000 

19.2 

«»*avel-bHr  (island)  , 

1.000 

850 

16,467 

9.5 

Gravel-bar 

4.8 

Bar  (Fridley's) 

850 

Total 

... ...... 

907.000 

3,356 

134  000 

2.  To  overcome  the  obstractions  to  navigation  between  the  foot  of 
Sank  Bapids  to  the  head  of  Gonradi's  Shoals,  recourse  will  have  to  be 
made  to  locks  and  dams  and  to  some  little  dredging.    Only  approximate 
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estimates  are  presented  for  this  work,  as  exact  surveys  will  have  to  be 
made  of  the  sites  for  the  proposed  dams.  For  these  surveys  au  estimate 
was  forwarded  in  my  letter  of  January  30, 1875. 

By  examining  Tracing  No.  8^,  it  will  be  seen  that  the  plan  proposed 
to  pass  boats  over  Sauk  Bapids  is  to  build  a  masonry-dam  over  that  part 
of  the  river  not  already  dammed  at  Sauk  Bapids,  and  to  make  a  canal 
in  the  upper  level  along  the  west  bank  down  as  far  as  the  old  steamboat- 
landing  at  Saint  Cloud.  At  the  lower  end  of  the  canal  a  lock  with  a 
cbaml)er  5(Kx20(K  and  17  feet  lift  is  to  be  constructed;  the  canal  to 
have  a  least  width  of  100  feet  at  the  water-line,  and  a  least  depth  of  5 
feet,  and  to  be  5,000  feet  long,  the  entrance  to  the  canal  to  be  protected 
by  guard-gates. 

This  improvement  will  cost  as  follows: 

If  the  look-chamber  sides  are  of  hammered  masonry,  backed  with  mbble- 

masoDry,  iron  gates,  and  crib  dam $647,000 

Dilto.    Concretein  place  of  rabble-masonry 520,000 

Ditto.    Concrete  sidewalks  protected  with  wooden  fenders,  except  in  hollow 
qooins  and  gate-recesses,  where  dressed  stone  will  be  used 464,000 

Between  the  head  of  Sauk  Bapids  and  McDougall's  Eddy  there  are 
some  rock  and  bowlders  to  be  removed  and  some  wing-dams  built,  viz : 


4» 

1 

Wing-dams. 

6^ 

1 

1. 

II 
1 

1 

MQet. 

Watab  to  Island  100,  31  bowlders 

Oub.ydt. 

Oubyd9, 

(hA.fdM. 
414.4 

I-ftfl  bank  %o  Itlaad  100  , , , 

000 

i,av) 

345 
840 
535 
695 
300 
460 
390 
500 
360 
600 
100 
810 

On«-bslf  mite  sboTe  Tslsnd  100 

W»tob  Rapids 

83 

At  WaUb 

Kbrht  bank  to  Island  93 

Oue-foarth  mile  above  Pike  RtTor 

T^fl  ^^Ir  ^  Msffd  W , 

Island  H8  to  80   

I<^ft  bank  to  Island  83 

Left  bank  to  Island  79 

One-balf  mile  below  McDonKall'sBddy 

From  nnper  end  of  Island  78*.,..  .....T 

RSirlit  liabk  to  Island  7i9 

lot 

Total 

7.495 

414  4 

Between  McDougalPs  Eddy  and  the  top  of  Gonradi's  Shoals  three 
locks  and  dams  will  be  necessary :  One  located  at  Blanchard's  Rips, 
{«ee  Tracings  Nos.  12  and  11  and  12^),  with  a  lift  of  10  feet ;  one  at 
Cash's  Island  (see  Tracings  Nos.  12  and  12i),  with  a  lift  of  13  feet ;  and 
Uie  third  at  Little  Falls  (see  Tracings  Nos.  13  and  13;),  with  a  lift  of  22 
feet  These  locks  will  have  chambers  of  5(Kx200^.  The  dams  will  be 
of  timber. 

The  approximate  estimates  for  these,  supposing  them  to  have  timber 
bottoms  and  side  and  lift  walls  of  concrete,  will  be  as  follows: 

Blanchard's  Ript $332,352 

Cuh'tl^ilaDd 446,430 

Uttle  Falla 695,127 

The  estimates  are  only  approximate,  as  detailed  surveys  of  their  sites 
will  have  to  be  made  before  the  exact  quantities  of  excavation  and  em- 
bankment can  be  obtained. 
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This  survey  will  also  determine  the  exact  lines  on  which  the  dams  are 
bailt. 

Besides  the  locks  and  dams  in  the  above  interval,  the  following  im- 
provements will  be  necessary : 


1 

Looaftion. 

Wiiig-dAma. 

1^ 

S  a 

1. 

1 

1 

II 

1 

1 

MOet. 

Left  bank  to  laland  77 

<^iS;- 

Oub.ydM. 

Oub.wda. 

T^Y»m*  riffht.  hAtilr  nntwuritA  TalanH  ff2                                i 

660 

Left  bank  to  Inland  03 

1,740 
450 
4M 
300 
375 
300 

KisbtbAnk  toIiiUnd61 

• 

Lefb  bank  to  iBland  00 

At  month  of  Pike  Creek    

From  Ifland  59 

Left  bank  toIslaadSO 

::'.:::::: 

Three-qaartera  of  a  mile  below  Little  Falla 

11.6 

11115 

One-anarter  of  a  mile  below  Little  Falla 

335 

Total 

5,000 

860 

1L6 

3.  From  above  Gonradi's  Shoals  to  the  foot  of  Grand  Bapids  (see 
Maps  Nos.  9  to  21)  the  improvements  will  consist  of  dredging  and  wing- 
dams  or  jetties. 

The  following  is  a  list  of  obstrnctions  in  this  section  of  the  river,  to- 
gether with  the  qaantities  and  kinds  of  materials  to'  be  removed  and 
placed  at  each  obstruction : 


1 

Loofttl(m. 

Wing-dama. 

II 

1. 
ft 

1 

■!» 

1 

MiUi. 

One-half  a  mile  below  Idaod  49 

300 

650 

595 

1,100 

Cub.  yds. 

Cmb.ydm. 

Fr«»m  Island  49 

L<>ft  bank  to  Island  41     

Inland  42  to  41 

Oue  half  a  mile  below  Big  Bend 

Three-Quarters  of  a  mile  below  Olmsted  Bar 

370 

199.1 

Olmsted  Bar 

9.6 

do 

5,ia5 

do    

4,615 
405 

One-half  a  mile  above  Nokay-slppi 

64.7  miles  from  Aitken  

11.8 

5«*.9  miles  (3  6  below  ) 

900 
400 

53.9  mileHfh>in  Aitken , 

154.7 

French's  Bar 

1,490 

Foot  French  Rapids , 

645 
630 

300 
150 
995 

Island  No.  7  to  left  bank 

163.9 

Island  Kaplds 

164.7 

Foot  Bis  Bddy  lUpids 

......... 

37.3  miles  from  Aitken 



37.9  miles  from  Aitken 

36.4  ratlesfrom  Aitken 

Onr.half  a  mile  below  PineBiver 

...... 

6wl 

179.3 

At  mouth  Pine  Rivfr 

500 
175 
375 



Three-qaarters  of  a  mile  below  Pine  River ...•• 

181.3 

ToW'head  Rapids 

Total  to  Mad  River 

14,870 

7.055 

90.9 
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Li$t  of  ohBlruetUm$f  4^,,ftram  Mud  Bher  to  foot  of  Orand  Rapid», 


<•• 
e 

s 

LocftUonu 

5  feet  depth. 

3  ftfOt  depth. 

Bowlders. 

Wing- 
dame. 

Dredging. 

Wing, 
dams. 

Dredging. 

9^ 

i 

Sand  and 
clay. 

Sand  and 
clay. 

Bowlders. 

To  he 
blasted. 

JfiZtt. 

IiilaDdBftiyida 

D(TnM5io«  No. —).... 

Ou,.^ 

(htb.ydt. 
9,S15 

0,ael5 

Oub.ydM. 

Cfub.ydi. 

Cub.ydt. 

Oub.ydi. 
10 

3 

t» 

MoieK.^  ...:... 

3,703 

1,234 

15 

C  (Tiaeiiiff  No.  — ) . . . 

4 

153 

S^dj  L4iko 

4.444 

20 

B  CVncing  Na  — ) . . . 

3 

A  (Tracinjf  No.— )... 

4 

»7.5 

Ox  Portag«  KAi>ids. . . 
Crooknd  Rapidii 

150 

4,213 

4.213 
2,969 
6,666 

25 

«3* 

30 

984 

Pine  Riipids 

25 

m 

Cnt-Aflk  to  Im  AXiMTAtfid 

2,699 

Total 

3,067 

13.49$ 

31,303 

225 

1.234 

139 

Grand  Bapids  is  three  hundred  and  fifty-seven  miles  above  the  Falls 
of  Saint  Anthony.  To  extend  navigation  from  the  foot  of  Grand  Kap- 
ids  to  the  foot  of  Pokegama  Falls,  three  and  a  half  miles,  a  lock  will 
be  required. 

The  total  fall  from  the  top  of  Pokegama  Falls  to  the  foot  of  Grand 
Bapids  is  21  f  feet. 

It  is  proposed  to  bnild  a  dam  on  Pokegama  Falls  to  raise  the  water 
there  7  feet,  so  that  to  pass  from  the  foot  of  Grand  Bapids  to  above  the 
falls  will  require  a  lockage  of  28f  feet,  0  feet  of  which  would  be  made 
at  Grand  Bapids  and  19f  at  Pokegama  Falls.  No  estimates  are  sub- 
mitted with  this  report,  as  there  are  not  sufficient  data  for  the  purpose. 

Above  Pokegama  Falls  the  navigation  is  unobstrurted  to  Cass  Lake, 
save  a  few  tK>wlders  below  the  outlet  of  Little  Winnibigoshish  Lake. 
Above  Cass  Lake  the  river  is  a  series  of  rapids,  with  lakes  between 
them,  and  any  improvements  will  consist  of  locks*  and  dams. 

RfiSUMfi  OF  PROBABLE  COST  OF  IMPROVING  THE  MISSISSIPPI  RIVER 
FROM  THE  FALLS  OF  SAINT  ANTHONY  TO  GRAND  RAPIDS,  357  MILES,  SO 
"AS  TO  GIVE  5  FEET  NAVIGATION  AF  LOWEST  STAGES  OF  WATER." 

1.  From  FalU  of  Baitd  Antkotty  to  S<dni  Cloud : 

32,934  cDbic  yards  brush  wing-dams,  at  $1.25 $41, 167  50 

207,000  cubic  yards  dredging,  at  50  cenU 103,500  00 

Total - $144,667  50 

2.  JVom  Saint  CUmd  to  Conrmdi'$  Skoah : 

Lock  aad  dam  at  Sank  Rapids $464,000  00 

lioek  Slid  dam  at  Blanehard's  Rips 332, 352  00 

Lock  and  dam  at  Cash's  Island 446,430  00 

Lock  and  dam  at  Lit  tie  Falls 695,127  00 

12,495  cnbic  yards  bmMh  wing-dams,  at  $1.25 15, 618  75 

42S.6  cubic  yards  bowlders,  at  $10 4,256  00 

Total 1,957,783  75 

3.  From  ConradCs  Skoals  to  Grand  Rapids : 

17,397  cubic  yards  bmsh  wing-dams,  at  $1.25 $22, 421  25 

13,428  cnbic  ya  ds  dredging,  sand  and  clay,  at  50  cents....        6,714  00 
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31,203  ciMc  jards  dredging,  small  bowlders  and  grayel,  at 

75.vtit9 23,402  25 

159  cubic  jards  bowlders  to  be  blasted  oat,  at  |10 1,590  00 

Total 54,12: 

Total  cost  for  a  channel  5  feet  deep 2, 156,57i 

FOR  A  CHANNEL  3  FEET  IN   DEPTH. 

Ip  Fh}m  Saint  Anthony  to  Saint  Cloud: 

nTISi^tibic  yards  brush  wing-dams, at  $1.25 |8,390  00 

i:U,m{}  (.uiljic  yards  dredging,  at  50  cents 67,000  00 

TciMil 75,391 

2.  Ff-om  Saint  Clovd  to  ConradVi  ShoaU: 

Lock  ;ind  (latii  at  Sank  Rapids $464,000  00 

Lnrk  untl  ilurn  at  Blanchard's  Rips 332,352  00 

]^K]i  MiuL  i1:lmi  at  Cash's  Island 446,430  00 

Lm:k  qdiI  iUin  at  Little  Falls .*. 695,127  00 

U^R     cubic  vards  brush  and  wing-dams,  at  $1.25 1,045  00 

42JJ.6  cubic  ^ards  bowlders  to  be  bhisted,  at  $10 4,256  00 

Total 1,943,211 

'3,  From  Conradi?B  Shoals  to  Grand  Rapida : 

7,2^    Rtibj(j  ^ards  brash  wing-dams,  at  $1.25 $9,100  00 

1  ;j:H    fubw  i^  ards  bowlders  and  gravel,  at  75  cents 925  50 

IbVi  f^Mhu'  yards  bowldeistobe  blasted,  at  $10 1,595  00 

Total 11,  e» 

Total  coftt  for  a  channel  3  feet  deep 2,030,22i 

The  fineution  of  the  cost  of  improving  navigation  above  Gn 
EflpiflH  cjiti  only  be  answered  after  Congress  bas  determined  wbet 
the  Ff'seivoirs  recommended  by  the  Senate  Select  Committee  ou  Gb 
Tiaiisiiortation-Koates  are  to  be  constructed. 

in, — C03IMERCE  TO  BE  SERVED  BY  THE  ABOVE  IMPROVElVrBNTS 

For  tlifse  statistics  I  would  respectfully  refer  to  tbe  Report  of 
Senutti  S^lt^ct  Committee  on  Cbeap  Transportation-Routes  to  tbe  & 
bo»nU     (iioport  307,  1st  sess.  43d  Congress.) 

Iq  cloiitiiLg  this  report,  I  would  state  tbat  it  is  only  preliminary  t 
more  complete  one  to  be  rendered  when  the  detailed  surveys  of  tbe  si 
of  pro])08ed  locks  and  dams  have  been  made. 

Great  (Tedit  is  due  to  Assistants  J.  D.  Skinner,  H.  E.  Stevens,  anc 
Y.  Schermerborn  for  tbe  able  manner  in  which  they  performed  tl 
work,  nm\  the  economy  they  exercised. 

Tbe  general  maps  are  numbered  consecutively  from  1  to  21,  and 
on  a  scale  of  48^0?  ^^^  detailed  maps  of  obstructions  are  lettered 
tlrey  go  up  stream  witb  tbe  number  of  the  general  map  on  whicb 
obfiUuctJou  is  found  prefixed  ;  thus,  21k  refers  to  detail-sheet  k,  and 
general  sheet  21.    The  scales  of  the  detail-maps  are  expressed  u[ 
them, 

I  t'orwurd  this  day,  by  express,  a  package  containing  the  above  t 
ciugSj  thirty-three  in  number. 

Very  respectfully,  your  obedient  servant, 

F.  IJ.  FAKQUHAR, 

Major  of  Engineers 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U.  8.  A. 
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CC  3- 

PART  OP  THE  THIRD  SUBDIVISION  OF  THE  MISSISSIPPI  ROUTE,  WHICH 
COMPRISES  THE  IMPROVEMENT  NECESSARY  TO  GIVE  A  NAVIGATION  OF 
4i  TO  6  FEET  FROM  FALLS  OF  SAINT  ANTHONY  TO  SAINT  LOUIS. 

REPORT  OP  COL.  J.  N.  MAOOMB,  CORPS  OP  ENGINEERS. 

By  letter  from  the  Chief  of  Engineers,  United  States  Army,  dated 
29th  Jane,  1874,  I  was  assig^ued  to  the  duty  of  making  two  of  the  sur- 
veys under  the  above  head,  viz,  that  for  the  improvement  of  that  por- 
tion of  the  Mississippi  route  designated  as  ^'  Improvement  .upon  a  sys- 
tem to  be  provided  so  as  to  give  from  4J  to  6  feet  navigation  at  lowest 
stages  from  Falls  of  Saint  Anthony  to  Alton"  (afterward  modified  so  as 
to  oiake  Grafton,  111.,  the  southerly  limit) ;  and  the  survey  of  so  much  of 
the  northern  route  as  is  designated  ^^  the  Hennepin  Gaiial^  from  some 
point  on  the  Mississippi  Biver  near  Rock  Island  to  the  Illinois  Eiver  at 
Hennepin.'' 

For  this  latter  survey  I  employed  Mr.  F.  0.  Doran,  who  organized  a 
party  and  took  the  field  in  August,  1874.  His  report  was  sent  in  on 
25tb  January,  ]£75,  and  the  maps  to  illustrate  the  same  were  forwarded 
OD  13th  April,  1875.  This  report  set^  forth  the  feasibility  of  making  an 
improvement  by  which  the  Upper  Mississippi  Uiver,  near  Rock  Island, 
eoald  be  connected  with  Lake  Michigan  at  Chicago,  via  Hennepin,  so 
aa  to  pass  barges  which  are  used  for  freight  on  the  Upi>er  Mississippi 
River.  But  to  make  the  connection  complete,  it  involved  a  costly  im- 
provement of  the  Upper  Illinois  River  and  Illinois  and  Michigan  Canal. 
^0  mone^^  having  been  granted  for  this  work,  the  party  was  gradually 
redaced,  and,  after  closing  the  records  for  the  tiles  of  my  office,  the  chief 
of  the  party  was  discharged  on  the  10th  May,  1875. 

The  survey  of  the  Mississippi  route  was  intrusted  by  me  to  Mr.  Mont- 
gomery Meigs,  who  was  employed  as  assistant  engineer,  and  organized 
a  party  and  took  the  field  in  the  latter  part  of  August,  1874.  His  pre- 
limioary  report  was  sent  in  on  I2th  January,  1875 ;  and,  as  I  had  minute 
8arve3*s  in  my  possession  incidental  to  the  improvements  in  progress 
Qoder  my  charge  at  Rock  Island  or  Upper  Rapids,  and  at  Des  Moines 
or  Lower  Rapids  of  the  Mississippi  River,  I  sent  in,  on  11th  January, 
1875,  and  on  26th  January,  1875,  reports  touching  the  expense  of  making 
any  change  in  these  costly  improvements  which  are  now  nearly  com- 
pleted, and  the  plans  of  which  are  deemed  perfectly  satisfactory  to  those 
oonoerned  in  the  navigation  of  the  river.  I  beg  leave  to  refer  to  the 
above-named  reports,  and  to  ask  that  they  may  be  accepted  as  a  part  of 
this  my  annual  report. 

1  have  the  honor  also  to  submit  the  report  of  Assistant  Meigs  upon 
the  survey  of  the  Upper  Mississippi  River,  as  far  as  the  party  were  en- 
abled to  prosecute  ^he  work,  viz,  from  Saint  Paul,  Minn.,  to  La  Crosse, 
Wis.,  by  which  it  will  be  seen  that  he  estimates  the  cost  of  improving 
tiiat  portion  of  the  river  so  as  to  afford  a  depth  of  4^  feet  at  low  water 
to  be  $348,670,  and  suggests  that  $100,000  should  be  asked  for  to  defray 
the  expenses  of  the  first  year's  operations,  which  should  be  undertaken 
^  certain  difficult  points  named  between  Saint  Paul  and  Winona, 
HioD. 

It  is  proposed,  with  the  funds  remaining  in  hand,  to  push  the  surveys 
on  the  Mississippi  River  as  far  down  as  possible,  in  order  to  the  prepar- 
ing of  estimates  for  improving  that  part  of  the  river  between  La  Crosse 
And  mouth  of  the  Illinois  River. 
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Financial  statement 

Anionnt  allotted  for  nnrveys,  ^o.,  intrasted  to  me $30.0 

Amotrnr  t^iLpended  for  Hennepin  Caual  on  northern  ronte  snrvey 9,  ($ 

Atnnnnt  expended  for  snrvey  of  MisAisAtppi  ronte 16,3 

Kf  itiHiiuEi^  on  band  1st  Jaly,  1875,  which  will  be  applied  to  continuing  snr- 

vt'v  of  M^Hsissippt  ronte 4,0 

AtJtuiiuL  ruquired  for  fiscal  year  ending  30th  Jnne,  1877,  to  he  applied  in 
cotiiNif'ric:iii|r  the  improvement  of  the  Upper  Missistiippi  River,  in  accord- 
Auce  vfiih.  the  scheme  indicated  in  the  report  of  the  survey 100, 0 


REPORT  OF  MR.  MONTOOMBRY  MRI08,  ASSISTANT  ENOUnSER. 

United  States  Engineer  Office, 
Bock  Island,  III,  Mag  31,  If 

Stn :  I  have  the  honor  to  present  my  report  on  the  above-named  ronte,  together 
pUu»  and  tuitimates  for  the  improvement  of  the  river  down  to  the  vicinity  of  La  C 
Wi».,  ^  bich  is  an  far  as  onr  snrvey  was  carried  last  seat»on. 

The  dA\a  npon  which  snch  plans  are  based  are  General  Warren's  majis  of  the 
fron^  h\H  ^tirveys  of  1866  to  1869,  and  the  resnrveys  of  detached  diflScnlt  portions  < 
ricor  niAdt"  last  season  nnder  your  directions. 

(^Ktiernl  Warren's  maps,  tracings  of  which  were  sent  to  this  offioelfrom  Waabin 
are  as  follows: 

Man  uf  the  Mississippi  River,  in  22  sheets,  from  mouth  of  the  Minnesota  Rii 
moiiT  n  uf  Till)  Ohio.  Surveys,  18(S6-'69;  scale  2  inches  to  the  mile ;  compiled  from  U 
StAtrH  laiid  snrvey,  General  Warren's  survey,  and  existing  anthori  ies. 

MitiHiwiippi  River:  Separate  maps  of  important  localities,  viz: 

Ka1I>^  uf  >aint  Anthony  to  Outlet  Lake,  Saint  Croix,  10  siieeU,  Nos.  1-10, 186&-'( 

Nci.  II.  Mouth  of  Cannon  River. 

No,  I'J.  Channels  at  Head  of  Lake  Pepin. 

Nt>.  Itl'UJH  Lake  Pepin  to  Winona. 

iHo.  IT.  Tjempe  k  PEan. 

Nti.  li^.  Month  of  Black  River. 

Nu,  lU.  Ln  Crosse. 

No.  UQ.  lirownsville,  Minn.,  to  Bad  Axe,  Wis. 

Ntit^.  \\i'  and  16'.  Resnrveys,  at  different  times. 

No.  -il.  Vicinity  of  Lansini;. 

No.  ^'i.  Prairie  dn  Chien. 

Nil. 'ill.  Giittenberg. 

Nob. 'J4  jiud  24'.  Dubuque. 

Nf».  vr».  Vicinity  of  Clinton. 

Nci.  'if?,  ^'icinity  of  Rock  Island. 

No.  *It*  Vicinity  of  Burlington. 

No,  ii^.  Vtcinity  of  Keokuk. 

No.*21».  Vicinity  of  Qnincy. 

No.no.  \  i  ci  n  i  ty  of  Han  n  i  bal . 

M  i  hfii^iii  ppi  River,  in  the  vicinity  of  Fort  Bulling,  Minn.,  sbowiog  remarkable  cbi 
by  Thi-lioudof  1867. 

1  bL-»^4^  [naps,  made  nnder  the  direction  nf  Qeneral  G.  K.  Warren,  in  1866-'69,  and 
priHiii^;  nW  the  information  to  be  had  at  Headquarters,  Engineer  Department,  in  'V 
ington.  w>rc)  forwarded  to  Rock  Island,  and  placed  at  yonr  disposal.  They  conta 
the  iotorrnation  concerning  reference-points,  benohnnarks,  dec,  which  would  be  n 
in  A  reHiirvey.  , 

On  Jnl>  *27,  the  construction  of  the  quarter-boat  for  use  of  the  surveying  part] 
well  uufltT  wa^.  Her  hull  was  finished,  but  her  cabin,  equipment,  d&c.,  were  sti 
complete,  and  it  was  nut  until  August  27  that  all  was  in  readiness  to  proceed  n\ 
rivtir  aud  U^^in  operations. 

WLilu  tlie  building  of  the  quarter-boat  was  in  progress  the  details  of  oar  plan  of 
atioiiH  ^:  oit;  studied.  General  Warren's  survey  having  been  made  so  long  ago,  an< 
riviT  liuv  iug  since  then  changed  its  channel,  at  some  places  many  times,  the  soun< 
ware  iluL-iocd  unreliable  for  the  purpose  of  making  plans  and  estimates  for  imp 
AkeEit,  and  some  resnrveys  considered  indispensable.  In  view  of  the  small  amoa 
tinju  a.t  our  disposal,  and  the  fact  that  a  good  general  map  had  already  been  ma< 
nuarl>  all  the  point.s  offering  important  ditlicalties  to  navigation,  it  was  thought 
to  tiiakii  use  of  the  old  maps  as  much  as  possible,  and  only  survey  such  lines  as  ^ 
be  Ductibtiuiy  for  making  accurate  soundings. 

Geut:ral  Warren's  survey  was  made  with  compass  (see  General  Warren's  report,  1 
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]«tterof  General  A.  A.  Homphreys,  January  29,  ld(>7»  page  8  of  report),  hut  it  was  thooght 
best  to  sabstitote  the  transit  or  theodolite  for  the  compass  in  onr  work,  and  to  locate 
the  aoandings  in  wide  reaches  of  the  river  with  angnlar  measurements  from  bases  on 
ihore,  in  order  that  the  work  might  be  more  accurately  referred  for  comparison  in  case 
Bt  any  time  the  study  of  the  river  sbould  necessitate  resurveys. 

It  was  found  almost  invariably  that  the  reference-points  indicated  on  General  War- 
ten's  maps  had  disappeared.  In  some  cases  the  trees  on  which  bench-marks  had  been 
tot  were  found  to  have  been  disturbed,  either  by  the  felling  of  the  tree  or  caving  in  of 
(be  bank,  but  in  most  cases  no  benches  or  reference  points  could  be  found,  and  the 
ftbsenoe  of  such  marks  was  the  more  annoying,  as  it  made  difficult,  if  not  impossible,  the 
eomparison  of  the  surveys  as  to  stage  of  water  and  location. 

From  Captain  Davis,  of  the  Montana  (a  river  expert),  a  list  of  places  was  obtained 
where,  in  low  water,  steamboats  usually  had  difficulty;  and  it  was  thought  best,  in  view 
of  the  object  for  which  the  survey  was  undertaken,  to  restrict  the  new  surveys  to  those 
places,  and  to  endeavor  to  leave  such  marks  on  each  detached  work  as  would  serve  to 
eetablbh  at  least  a  few  of  its  most  important  points. 

The  rapid  changes,  which  are  of  continual  occurrence  in  the  channel  and  banks  of 
the  Upper  Mississippi,  form  an  interest! ug  engineering  study.  The  causes  leading  to 
tueh  changes  are  so  obscure,  and  often,  no  doubt,  so  purely  accidental,  that  our  only 
hope  of  ever  arriving  at  a  knowledge  of  them  will  be  to  make  surveys  that  can  be 
eaiily  reproduced  at  any  future  time,  and  from  time  to  time  repeat  the  work.  The 
value  of  the  surveys  will  be  in  direct  proportion  to  the  manner  in  which  thtoe  points 
have  been  "referred." 

It  was  impossible  in  most  cases,  with  the  means  at  hand  during  our  survey  of  last 
jear,  to  do  more  than  mark  trees  at  a  safe  distance  from  the  bank  to  serve  as  references. 

Some  less  perishable  monuments  should  be  erected  to  take  the  place  of  these.  The 
best  plan  would  he  to  triangulate  the  blufis  of  the  river,  and  locate  everything  from 
tbem. 

This  has  been  already  advocated  by  yourself  and  General  Simpson  and  others  well 
leqoainted  with  the  unstable  condition  of  the  bed  of  the  Mississippi  River ;  but  for  tbe 
present  stone  blocks  would  be  of  small  expense,  and  would  serve  to  preserve  the  work 
already  done. 

ORGANIZATION  OP  PARTY. 

The  surveying  party  consisted  of  1  chief  assistant  engineer,  3  assistants,  1  rodman,  1 
boat-steerer  and  recorder,  2  boatmen,  2  recorders  of  angles,  1  signalman,  2  chainmeu,  5 
axmen,  1  cook,  1  assistant  cook — total  20  men.  • 

Tbe  plan  of  making  the  men  manage  their  own  subsistence  department  worked  welL 
I  think  all  were  satisfied,  and  the  expense  per  man  was  but  $13  and  a  fraction  per  month. 
Oar  plan  of  operations  was  for  one  assistant  and  party  >  o  lay  out  the  bases  for  the 
•oandiog-party  and  out  out  the  line,  and  while  the  latter  was  engaged  on  the  bases, 
tbe  same  assistint  went  back  and  ran  the  levels  of  each  survey. 

I  had  not  men  enouj^h  to  rnn  a  continuous  line  of  levels,  and  shall,  if  possible,  connect 
the  separate  lines  dnring  the  present  season.  As  we  started  at  Saint  Paul,  we  had  the 
advantage  of  moving  with  the  current,  and  found  no  difficulty  in  managing  the  quar- 
ter-boat, except  in  high  winds,  when  the  large  surface  exposed  by  her  cabin  made  her 
unmanageable.  I  think,  however,  that  we  lost  in  all  less  than  one  day's  work  from  this 
eanae,  and  would  have  found  a  steamer,  unless  it  had  been  a  very  ligbt-dranght  steam- 
laaneb,  an  expensive  and  almost  nselo'V  a^JQoct. 

Since  tbe  completion  of  our  field-work  we  have  beeq  engaged  continuously  in  reduc- 
ing and  plotting  the  notes.  In  the  maps  I  have  made  the  most  extensive  use  of  Gene- 
ral Warren's  snrveys,  which,  I  will  add,  we  found  remarkably  reliable,  except  the  sound- 
ings. The  lines  run  by  my  party  and  the  tnangulatioos  are  all  indicated  on  my  maps ; 
transit  and  theodolite  lines  in  full  black  lines,  compass  lines  in  red.  Tbe  rest  of  the 
work,  where  no  surveyrd  lines  are  given,  is  taken  from  General  Warren's  survey.  All 
the  located  soundings  were  plotted  on  a  scale  of  100  feet  to  the  inch,  and  transferred  to 
tbe  finished  map  on  a  scale  of  200  feet  to  the  inch.  The  reduction  and  transfer  were 
performed  by  means  of  a  system  of  squares,  brass  ft  amoM  with  ver^  fine  steel  cross- wires 
being  laid  on  the  drawings,  and  corresponding  squares  filled  up  m  succession  with  the 
•onodings.  As  many  as  2,500  soundings  have  been  in  this  way  transferred  to  the  map 
by  two  men  doting  office-hours  of  one  day.  The  original  plotting  proceeded  at  the 
tKe  of  about  500  a  day  for  two  men. 

THE  MISSISSIPPI  HIYEB. 

Quite  a  full  description  of  the  Upper  Mississippi  has  already  been  written  by  Gene- 
ral Warren,  and  presented  in  his  report  of  1867. 

It  will  be  unnecessary  for  me  to  do  more  than  allude  to  the  nature  of  the  stream  al- 
ready well  deacribed.  From  Saint  Paul  to  La  Crosse  its  course  is  winding,  flowing  almost 
invariably  over  a  sandy  bottom^  which  changes  its  shape  after  every  rise,  and  at  low 
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^at^r  prrsenU  serious,  and  sometimes  impassable,  obstacles  to  naTiffation.  At 
&jr(j  }n>v  wiM9V  'A  feet  is  aboat  the  depth  on  the  bars;  and  as  most  or  the  large  i 
6rH,  uiid  even  the  small  ones,  draw  3  feet  6  inches  to  4  feet  6  inches,  or  5  feet  1( 
they  are  stopped  at  the  bars  and  obliged  either  to  spar  over,  or,  when  that  is  in 
hit^f  to  fiUn  op  the  navigation  altogether.  The  large  steamers  are  scarcely  eve 
vetitt^d  lit  U»w  water  from  getting  to  Prescott,  though  sometimes  a  bar  below 
Pep^Jt  n  ill  gnt  so  shoal  as  to  detain  boats  for  some  hours,  or  even  days. 

TIk"  tt  iriibJe  generally  occurs  just  after  a  rise  in  the  river.  The  moment  the 
bt!|si]]M  rising  the  sand-bars  begin  to  shift;  old  channels  are  filled ;  the  bottom  ( 
etrrvmn  ditltpus  out,  as  it  were,  and  when  the  water  falls  again,  as  it  generall; 
after  n  ft^w  days,  the  stream  is  spread  over  so  great  a  width  of  river,  and  so 
boitoni,  1 1mt  it  is  very  shallow.  In  the  course  of  time  the  water  cuts  for  itself 
cbauii^J  tluoagh  the  sand;  and  the  concentration  that  thus  takes  place  restor 
niiv^ij^ulivn  lo  its  usual  condition  until  the  new  channel  is  again  disturbed  by  i 
Theso  rOiAitges  in  the  bed  of  the  stream  occasionally  happen  many  times  in  the  < 
of  n  s'-aHon.  A  boat  may  fight  its  way  ux>  to  Saint  Paul  with  the  greatest  dlfficn 
a  fallinj;  Htnge  of  water,  lie  there  a  day  or  so,  and,  retnrning  down  stream,  fii 
iiav[^atioTt  much  improved,  though  the  water  has  been  falling  all  the  time,  ow: 
ih\i  f  oUiu^  through  of  the  sand-bars.  Any  acceleration  in  the  current  of  the 
iDinicfliHtt'ly  causes  a  commotiou  among  the  sand-barn,  which  begin  to  travel 
^rT4*unu  To  insure  the  stability  of  the  channel,  therefore,  it  seems  best  not  to 
cut  ntT  btnds  which  occur  in  the  same,  but  to  endeavor,  on  the  contrary,  to  redn 
current  ut  the  name  time  that  the  volume  in  the  channel-way  is  increased. 

I  urji  of  opinion  that  the  safest  plan  of  improvement  will  be,  in  general,  to  fii 
iiMtiiral  cliannel,  and  lead  the  water  in  that  direction.  An  island  in  midstn 
iit^arly  iiUvays,  at  its  lower  end,  the  seat  of  trouble.  The  two  currents  meet,  ai 
iv>inlt  ih  ihat  the  greater  part  of  the  water  and  the  channel  cross  the  river  froii 
to  batik  Ht  a  shar])  angle,  and  thus  the  section  of  the  stream  at  right  angles  to  il 
Ia  ho  uincli  k^ngthened  or  flattened  that  a  shoal  is  usually  the  result.  At  Crat's 
Ik  cwm  of  this  kind  occurs.  The  channel  on  the  left  of  the  island,  which  carriei 
wfjtpr^  on^tises  from  the  left  to  the  right  bank,  and  spreads  out  over  the  bars#l 
immcuae  ian,  with  deep  water  off  the>  outer  edge  of  the  reefs  and  a  very  shoal  p 
over  thii  trest  of  the  bar  near  the  foot  of  the  island.  As  General  Warren  states 
r»^j»ort,  ili*i  object  of  any  works  for  iui]>rovemeut  should  be  to  help  the  river  to 
ILl*  iTOfjhings.  In  many  cases  the  closing  of  chutes  would  probably  greatly  in 
the  navi^fition  of  the  main  river,  and  at  Rollingstone  Slough  and  some  other 
tiuuh  »  ptiLU  has  been  recommended. 

Tilt*  iiM[irnvement  of  the  Mi88i88i])pi  River  will  require  a  good  deal  of  time 
tlct<]lI>lp1i^lmu•nt,  but  need  not  be  particularly  burdensome  to  the  Treasury,  j 
puriitivtly  small  sum  expended  judiciously  every  summer,  and  at  the  most  adva 
utis  ^^tnge  nf  water,  would,  in  the  course  of  a  few  years,  work  great  changes  in  it 
iii>;  \hv  ijuvjgation.  This  is  the  ])olicy  of  the  European  governments,  and  has, 
conra^*  tif  liinc,  made  rivers  navigable  for  quite  large  steamers  that  would  in  thii 
try  Ih^  thought  scarcely  worth  improving. 
_  At  pj  i*s*^ut  the  dredging- steamers  do  good  service,  but  a  single  steamer,  as  at  ji 

11  i*ti)ploYid,  would  be  utterly  inadequate,  in  a  ])rolouged  season  of  low  water,  t"( 

'P  tUo  rt'lU  (*  necessary  for  uninterrupted  traffic.     1  deem  4i  feet  the  utmost  limit  to 

atiy  runwMiably  exi)en8ive  system  of  improvements  could  be  exi>ected  to  deepi 
w»vjj{iilih?  luw- water  channel.     In  this  ojiinion  I  have  the  concurrence  of  most 
gm  s1e:imboatinen  and  of  those  well  acquainted  with  the  Mississippi  Kiver  in  it«  v 

II  Hla^^i;-!*    Kveo  should  it  be  found  impossible  to  obtain  a  greater  depth,  the  plan 

prov(^mfTitn  eubmiited  would  remain  the  same  and  only  require  extension  to  se 
greater  doptb. 

CURRENT^ 

The  cm  rent  of  the  Upper  Misiissippi  is  remarkably  gcutle. 

The  subjoiued  Table  I  gives  the  velocities  measured  by  me  at  various  points  < 

8UtV43y, 

Thnt  at  Pig*8  Eye  Island  I  expect  to  find  a  good  deal  increased  since  the  comp 
of  iho  dATii  which  waa  finished  l«st  season,  after  our  measurements  were  made. 

Suiiii;  of  these  velocities  were  measured  with  floats  and  some  with  current-i 
Tha  fnffisci foments  were  made  at  mid-depth,  as  near  as  could  be  attained,  rare 
than  4  f*vt  bwlow  the  surface  of  the  water. 

Tli*^  volumes  of  the  river  in  cubic  feet  per  second  were  measured  at  various  | 
aad  (be  rf  suits,  together  with  the  stage  of  water,  as  nearly  as  it  could  be  gotten  i 
«iubudKd  ui  Table  II. 
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Tabu  L^Skawimg  velocities  of  ewrrenU  at  varUma  localities  on  the  Upper  Mississippi  Biver* 


LooaUtj. 


-a 


Is 


^•5 

5" 


I 


BemarlcA. 


FlmidiiiMii't  Bar.  1|  milet  below  Saint  Paul . 


Pic's  En 


Eye  Island,  or  Island  No.  1 :  ifnt'n 


Ptg'i  Eye  Island:  OhtUe 

K«Tport:  O&ttte 

UstD ehaonel:  <^vU.... 

Menimac"A" 

Hanmao  "B" 

Hwtlngn 

HastincsBar 


WsbMha. 


^?1iiana"A" 

Wbona"B" 

Hoath  of  BoUingatoae  Sloogh 


2.45 
9.55 
S.42 
2.55 
2.66 
2.63 
2.66 
2.63 
2.64 
2.65 
2.60 
2.78 
2.24 
2.26 
2.19 
1.89 
2.45 
2.87 
1.97 
3.11 
0.35 
2.53 
2.65 
2.80 
1.65 
2.17 
2.29 
1.64 
1.71 
1.72 
1.71 
1.67 
2.06 
1.74 
2.50 
2.67 
2.38 
2.53 
2.17 
4.08 
4.35 
4.17 
2.81 
2.30 
2.06 
2.04 
2.52 
2.73 
2.81 
2.15 
2.26 
1.93 
1.83 
1.77 
1.45 


1.81 


1.91 


1.49 


1.67 
1.95 
1.34 
2.11 
0.24 
1.72 
1.80 
1.91 
1.12 
1.48 
1.55 


1.17 


1.82 


2.96 


1.86 
1.91 


1.31 
1.25 
1.21 
0.99 


5. 8    By  floats  at  mid-depth. 

5.8  Do 

5.8  Do. 

5.8  Do. 

5.8  Do. 

5i8  Do. 

5. 8  Do. 

5.8  Do. 

5. 7    CtuTent-meter. 

5.7  Do. 

5.7  Da 

5.7  Do. 

5.7  Do. 

.'>.7  r  Do. 

5.7  I  Do.      . 

5.7  Do. 

5.2  Do. 

5.2  Do. 

5.2  Do. 

5.2  I  Do. 

5.2  i  Do. 

5.2  I  Do. 

5.2  Do. 

5.2  Do. 

4. 3  By  floats. 
4.3  Do. 
4.3  Do. 
4.3  Do. 
4.3  Do. 
4. 3  Do. 
4.3  Do. 
4.3  Do. 
4. 3  Do. 
4. 5  Do. 
4. 5  Do. 
4. 5  Do. 
4.5  Do. 
4.5  Do. 
4. 5  Do. 
4. 5  Do. 
4. 5  Do. 
4.5  Do. 
4. 5  Do. 
4. 5  Do. 
4.5  Do. 

3. 1     Corrent-meter 

3.1  Do. 

3. 1  Do. 

3. 1  Do. 

3, 1  Do. 

3. 1  Do. 

3.1  Do. 

3. 1  Do. 

3.1  Do. 

3.1  Do. 


I 


Table  IL — Discharge  of  river  in  cubic  feet  per  second. 


Looality. 


Discharge  in 
cubic  feet 
per  second. 


Stai^e,  ap- 
proxima- 
tion. 


Bemarks. 


^^oehmaa's  Bar. ... 

|i«te«s 

5«la«sBar  

^Prseoottlaland 
Vihssha 


20.091 
15,332 
15. 516 
32.001 
45,209 


5.8 
4.3 
4  3 
4.5 
4.5 


September  3, 1874. 
September  25, 1874. 
September  28, 1874. 
September  30. 1874. 
October  9. 1874. 


LEYEIJ9. 


The  levels  not  being  as  yet  connected,  I  think  it  best  not  to  present  them  nntil  the 
K^  baye  been  filled^np  And  the  necessary  redactions  made.    From  Saint  Panl  to 
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Frosootti  the  fall  of  the  water-surface  is  13.8  feet.  The  distance  measured  on  th 
iu  the  CL' titer  of  the  river  is  about  twenty-six  miles.  This  f^ives  an  average  fi 
xni\&  of  ilbZ  feet  =  6.4  inches.  The  air-line  distance  is  only  nineteen  and  on 
xnileH,  which  gives  for  the  fall  of  the  plane  of  the  valley  a  slope  of  8.5  inches  pel 
ThLH  is  B  little  more  than  Ellet  gives  for  the  descent  of  the  Mississippi  YaUe; 
Cairo  to  the  Gulf  of  Mt^xico,  which  he  estimates  at  8  inches  per  mile. 

Stean^bo^tmen  call  the  distauce  from  Saint  Panl  to  Prescott  thirty-five  mile 
takinj^  into  account  the  many  abrnpt  turns  which  they  are  obliged  to  make  in  ki 
the  obatiubl,  it  is  probably  not  very  far  from  the  truth. 

WATER-GAUGES. 

It  waa  thougiit  necessary  to  establish  several  water-ganges  between  Saint  Pai 
La  CruKHu,  and  the  results  of  the  observations,  from  the  time  they  were  put  in 
closing  11])  of  the  river  by  ice,  are  embodied  in  the  accompanying  profiles.  It  ^ 
mttki'iX  that  at  Wabasha  the  result  of  strong  up-stream  or  down-stream  wi 
vory  aT>i'arent,  owing,  no  doubt,  to  the  influence  of  Lake  Pepin,  whose  foot 
at>ovi>  ^Viibasha. 

At  ret-scott,  as  a  matter  of  interest,  the  open  water  at  the  foot  of  Lake  Salnl 
oftert^i  mi  opportunity  for  continuing  gange-readiogs  all  winter,  and  the  fact  tl 
waUT  frU  to  0.3  feet  of  the  scale  allows  the  inference  that  its  s^ro  mnst  hav 
pretty  n*  uily  correctly  placed.  I  hope  that  we  may  be  able  during  the  coming 
to  ^«t  »t  the  true  low- water  marks  of  these  gauges  by  observations  taken  duri 
low-wat«r  Meason. 

PLANS  FOK  IMPROYING  RIVERS  BY  WINGS. 

There  have  been  many  attempts  to  regulate  the  channels  of  rivers  in  this  c 
by  meHn.H  of  wing  dams.  These  attempts  have  not  always  been  snccessfnl,  an 
ai  iH'fiill>  l>een  made  on  streams  whose  beds  consist  of  rock  or  hard  gravel  bars. 
Kuropu  that  we  mnst  look  for  a  perfected  system  of  river  improvements.  Th 
hundreiU  uf  years,  the  regulation  of  streams  offering  all  sorts  of  difficulties  has 
nt-'ceKiaty.  It  has  been  a  study  for  generations  of  engineers  whose  successes  ai 
tiLe>»  fonu  an  interesting  chapter  in  the  history  of  engineering.  The  French^  tl 
mans,  Ahd  the  Dutch  have  ail  contributed  largely  to  the  hydraulics  of  great  rive 
h^ re  paid  dearly  for  the '  knowledge  they  have  acquired.  It  will  be  proper 
l;iy  livfore  yon  a  few  facts  connected  with  the  improvements  made  on  £aro] 
wulL  ftti  American  rivers  to  justify  the  plans  and  estimates  1  herewith  submit. 

Thu  jireference  as  regards  cheapness  of  construction,  facility  of  repairing,  an< 
bility^  HieiDS,  in  streams  with  shitting  sand-bars,  to  be  given  to  those  works 
wiug-flnms,  dLC,  are  composed  of  brush  and  stones  combined.  In  streams  of  th( 
cbtLracier  the  use  of  single  wing-dams  has  often  been  fonnd  a  failure,  and  abao 
Tbey  frequently  fail  altogether  to  guide  water  in  the  direction  intended,  and 
aiUL  a  Qui  utr  dangerous  obetacle  to  the  already  difficult  navigation.  The  pen 
dtit^pi^niiig  of  the  channel  across  troublesome  sand-bars  has  been  very  sooci 
secured  by  contracting  the  stream  and  causing  scour  to  take  place,  the  sand  re 
beiii^  ilrpOBited  in  and  between  numerous  wing-dams  stretching  out  from  the 

TbJH  Adds  to  the  security  of  the  dams,  and  at  the  same  time  oonfiues  the  wate 
stilt^ctt-^d  i^haunel-way.  Iq  the  course  of  time,  by  successive  deposits  of  sand  an< 
setlitiif  r;t,  (he  spaces  between  the  wing-dams  become  dry  shores,  on  which  the  j 
of  willovTs  is  encouraged,  and  finally,  when  sufficient  soil  has  been  deposited  ] 
wnter,  the  willows  give  place  to  meadow-lands  or  forest.  The  action  of  thes 
may  be  uumpared  to  that  of  snow-fences,  the  shifting  sands  being  caught  in  the 
fonued  by  the  dams.  The  object  of  the  wings  is  to  lessen  the  velocity  of  the  < 
along  ibti  bhores  so  that  it  is  forced  to  drop  the  matter  carried  with  it  in  snsp 
and  UuiM  op  new  shores  at  the  selected  places.  The  production  and  regnla 
short«,  tliL^n,  is  the  proper  designation  of  this  kind  of  eng^ineering,  though  its  ol 
the  r(>^iiltition  of  the  channel;  art  is  substituted  for  main  strength,  and  the  i 
made  nt  the  least  expense  to  do  the  heavy  work  of  moving  immense  quantities  < 
and  di|{;r3i]^  lor  itself  a  deep  and  permanent  channel. 

I  subjoin,  as  an  example  of  the  Gorman  practict),  a  copy  of  a  plate  to  be  fo 
Hngeii'ij  Wasser  ban  Ktinst,  a  most  thorough  treatise  on  the  regulation  of 
imbUbhed  in  Kunigsberg,  1853,  by  the  Brothers  Borntraeger;  also,  later,  by  En 
Koni,  H7'J,  Berliu,  Fig.  8. 

In  thi4  example  all  the  works  were  to  be  bnilt  in  one  season.  The  old  o 
shown  i^y  ihe  dotted  line  was  to  be  abandoued,  and  the  current  thrown  into  the 
hand  II nil  of  the  stream  by  closing  up  the  chute  on  the  left. 

Tho  br^inuing  of  this  work  was  at  O,  where  a  protection  was  execnted  to  p 
any  ftiirLiLir  caving  of  the  banks,  when  the  main  body  of  the  stream  was  d 
npoii  it.  At  the  same  time  the  willows  and  brush  upon  the  island  were  roote( 
far  buck  as  the  dotted  line,  to  prevent  any  further  deposit  of  sediment  up 
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idftnd,  ftnd  to  facrilitoto  its  washing  away.  These  works  completed,  the  next  step 
WM  at  J,  where  the  upper  wing-dam,  heing  constructed  qnite  strongly,  allowed  of 
the  other  two  heing  lighter  and  cheaper.  This  gave  the  first  impulse  to  the  pas* 
uf^ot  the  water  down  the  right-hand  chute,  since,  the  deep  hollow  heing  removed, 
the  current  had  less  tendency  toward  the  left  hank. 

Next  came  the  construction  of  the  works  at  K,  to  induce  the  silting  up  of  the 
bead  of  the  chute.  Care  was  taken  here  not  to  entirely  close  the  water-way,  hut 
only  to  arrest  the  current  somewhat,  that  the  silting  up  might  he  gradual  and  distrih- 
Qted  oyer  the  whole  length  of  that  arm  of  the  river.  To  this  end  a  low  dam  at  F, 
allowing  the  passage  of  the  water  at  quite  low  stages,  is  huilt,  and  at  N  three  more 
iring-dams. 

Tfie  effect  of  all  these  works  on  the  left  hank  was  to  hnild  out  the  shore  to  the 
dotted  line  designed  as  the  new  limit  of  the  river,  and  gradually  to  silt  up  the  whole 
of  the  chute. 

When  sufficiently  raised  above  low- water  stages  the  planting  of  willows  caused  a 
soDtinual  and  rapid  accumulation  of  sediment,  and  in  the  course  of  time  put  all  danger 
of  the  return  of  the  river  to  its  former  channel  out  of  the  question.  The  filling  up  of  the 
cooeavities  and  irregularities  at  6  and  H  was  the  last  work  of  the  construction.  At 
LU  it  was  found  necessary  to  dredge  a  narrow  channel  for  the  passage  of  boats  at  the 
time  when  the  river  was  first  shut  out  of  the  It  ft  chute,  and  had  not  yet  removed  the 
bar  at  that  place. 

This  is  an  example  of  the  general  plan  adopted  in  the  more  modern  improvements 
of  the  German  rivers,  and  has  proved  itself  the  cheapest  and  most  certain  of  lastina; 
uocess.  It  will  be  noticed  that  in  the  accompanying  plate  the  wings  are  all  directed 
op  stream  at  a  slight  angle  with  the  axis  of  the  current. 

The  object  of  this  is  to  prevent  the  water  passing  ovev  the  dam  at  high  staj^es  from 
ittacking  the  banks  below  the  foot  of  the  dam,  and  endangering  its  connection  with 
the  shore,  thus : 


The  distance  between  the  dams  is  a  matter  of  judgment  luid  experience. 


If  too  &r  apart  the  dams  are  like  single  wing-dams,  and  the  current  snfifers  all  thMe 
tetrbanoes  which  single  dams  are  liable  to  cause.  If  too  close  an  unnecessary 
ABoont  of  money  is  expended  to  accomplish  the  desired  results.  Some  writers  have 
*tsted  that  the  distance  between  should  not  exceed  four  to  six  times  the  length  of  the 
um$.  The  distance  between  is,  however,  more  probably  a  function  of  the  width  of 
the  ^ream  (to  be  safe,  not  more  than  one-third  of  the  width)  and  dependent  on  the 
dlieefion  in  whioh  tne  stream  meets  the  works.  If  the  current  is  normal  to  the 
vingi,  th^  may  be  wider  apart ;  if  direoted  upon  the  heads  of  the  wings  so  as  to  pan- 
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etrate  between  theniy  then  the  intervals  should  be  less.  It  often  becomes  necessary 
after  the  completion  of  a  system  of  wing-dams,  to  add  another  win^  or  two  so  as  to 
check  any  too  great  tendency  to  form  eddies  and  prevent  the  deposit  of  sand  in  the 
desired  places.  These  cut-offs  are  of  much  lighter  construction  than  the  wings,  which 
are  opposed  to  the  full  current,  as  the  subjoin^  drawings  will  show.  The  French  have 
on  a  great  many  of  their  rivers  bailt  long  wings  for  confining  the  channel.    These  are 


left  open  at  the  lower  ends,  and  secure  a  good  depth  of  water  along  their  outside,  bat 
are  particularly  liable  to  being  undermined  where  the  foundations  are  insecure  (as  in 
a  sandy  stream),  and  it  is  found  that  the  deposit  behind  the  wing  is  very  slow  in  tak- 
ing place.  The  current  at  high  stages,  passing  over  the  crest  of  the  wings,  attacks 
the  banks  along  which  it  extends  and  runs  with  sufficient  velocity  to  carry  off  the 
matter  thus  excavated.  So  much  is  this  the  case  that  they  have  often  been  obliged 
to  build  cross-weirs  to  connect  it  with  the  banks.  At  low-water  the  deposit  ceases 
entirely,  since  no  current  enters,  and  the  wing  thus  remains  unsupported  and  liable 
to  continual  breaks  and  repairs. 

CONSTRUCTION  OF  THE  WINGS. 

The  brush  construction  tl)at  I  have  before  referred  to  as  cheapest  and  best  has  a 
good  many  different  varieties ;  the  brush  is,  however,  nearly  always  made  into  Hascines 
of  such  a  length  that,  placed  on  their  butt-ends,  their  center  of  gravity  shall  be  at  the 
height  of  a  man's  shoulder  when  lie  stoops  slightly  to  raise  them  6om  the  ground 
Fig.  10).  The  length  of  a  single  fascine  is  therefore  about  10  feet.  Large  fascines  are 
used  in  some  cases  w^here  the  core  of  the  fascines  consists  of  cobble-stones  or  coarse 
gravel.  These  are  made  from  12f  to  18  feet  long,  and  2^  to  3  feet  thick,  and  are  rolled 
out  upon  the  wing  as  it  progresses.  These  fascines  are  apidied  in  many  different  ways, 
and  are  really  but  a  substitute  for  rock  in  places  where  the  latter  is  difficult  to  get. 
They  are  bound  together  by  so-called  "  wnrsts,'*  or  brush-ropes,  to  which  they  are 
pinned  with  treenails.    (See  Figs.  11  and  9.) 

The  crown  of  these  wings  should  be  built  on  an  incline  rising  toward  the  shore,  but 
always  at  the  shore-end  kept  a  little  lower  than  the  badk.    This  prevents  the  disas- 


trous effect  of  a  thin,  unbroken  stream  flowing  over  the  whole  length  of  the  dam  at 
medium  stages,  and  keeps  the  water  crowded  toward  the  selected  channel.  The  dama 
are  customarily  built  2  to  3  feet  higher  than  the  low  stage  of  water,  and  in  general  it 
is  necessary,  in  working  from  the  banks  outward,  to  have  the  crown  out  of  water  in 
order  to  build  the  successive  layers  of  fascines.  The  batter  given  to  the  upper  and 
lower  faces  of  the  wings  varies  considerably,  but  a  slope  of  1  to  1  is  often  assumed  and 
answers  very  well,  particularly  as  a  very  accurate  preservation  of  any  particular  slope 
is  out  of  the  question  and  not  of  great  importance.  Figs.  1  and  2  show  how  the  sno- 
cessive  layers  are  built.  At  a  (Fig.  2)  we  see  the  outer  layer  lying  on  the  surface  of  the 
water  ready  to  be  loaded  with  sand  and  gravel  and  sunk.  In  Fig.  1  it  is  shown  in 
plan  as  sunk.  We  see,  also,  that  the  immediate  sinking  of  a  layer  is  not  to  be  desired, 
and  the  last  five  or  six  must  be  progressively  sinking  nearer  and  nearer  to  the  bottom^ 
since  in  a  swift  current  the  possibility  would  be  very  small  of  holding  such  an  easily- 
broken  mass  as  that  of  a  number  of  fascines  pinned  together,  and  keeping  them  from 
bein^  twisted  away  from  the  preceding  and  solid  part  of  the  construction.  When  the 
sinking  progresses  gradually,  however,  the  .figure  shows  for  itself  how  the  fascinea 
mutually  support  each  other.  Care  must  be  exercised  not  to  get  the  slope  of  the  layera 
of  fascines  too  steep,  otherwise  the  sand  or  gravel  which  is  placed  between  falls  out, 
and  is  carried  away  by  the  current.  Each  succeeding  layer  covers  and  protects  the 
end  on  top  of  the  preceding  one  from  washing  away.    At  the  outer  end  a  protection  of 
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riprtpy  or  of  faacines  filled  with  stone,  is  necessary  to  insure  the  stability  of  the  last 
hjen.  Finally,  when  the  brush-work  is  completed  a  ooveriog  of  broken  stone  or 
cosrse  grarel  protects  from  injary  by  ice  or  floating  objects.  Lighter  forms  of  wings, 
to  be  used  in  shallow  places  or  where  deposit  has  already  taken  place  between  the 
Biin  wings,  are  shown  in  Figs.  5,  6,  and  12.  Little  explanation  of  these  is  neces- 
•ary. 

The  European  oonstmotioiis  mentioned  above  are  adapted  to  both  great  and  small 
depths.  On  portions. of  the  Rhine,  where  such  dams  have  been  constrncted,  the 
▼ateris  subject  to  a  rise  of  25  to  30  feet  in  twenty -four  hours,  and  the  fact  of  the 
dams  holding  their  places  under  such  circumstances  is  sufficient  evidence  of  their 
•treogth. 

BANK-PROTECTIONS. 

Where  quantities  of  loose  rock  are  not  attainable,  brush  protections  are  used,  and 
are  bailt  in  much  the  same  way  as  those  on  the  Fox  and  Wisconsin  Rivers.  The  im- 
provements lately  carried  out  on  these  rivers  show  the  efficacy  and  stability  of  brush- 


The  United  States  Engineers  have  there  employed  the  fascine  construction  to 
great  advantage,  and  so  firmly  does  the  brush  become  anchored  in  the  sand  that  the 
removal  of  a  dam,  when  this  became  necessary,  has  proved  a  difficult  matter.  They 
have  withstood  floods  of  10  feet  above  their  crests,  under  the  most  unfavorable  circnm- 
itanoes.  These  were,  however,  nearly  all  low  dams.  In  them  the  fascines  were  laid 
ade  by  side,  with  the  butt-ends  down  stream,  and  lapping  nnder  each  other  so  as  to 
make  a  slope.  They  were  built  to  1  foot  above  low  water,  but  it  seems  that  this 
was  afterward  judged  to  be  too  little,  and  some  of  them  were  raised  a  foot.  The 
fascines  were  made  into  rafts  or  mats  by  tying  them  together  with  light  poles  bound 
on  with  cord. 

ILLINOIS  RIVER  DAMS. 

On  the  Illinois  River  a  simpler  form  of  brush-dam,  and  one  which  has  answered 
well,  is  constructed  as  in  the  annexed  figures  (Figs.  15  and  16).  I  think  that  for  a 
stream  with  an  even  bottom  this  construction  win  be  as  stable  as  that  made  with 
fucines,  and  cheaper  to  build — the  cost  of  labor  required  in  making  fascines  being 
greater  than  it  would  be  in  Europe.  The  great  dlnadvantage  of  the  Illinois  River 
dam  appeiurs  to  me  to  be  its  want  of  elasticity  by  which  to  fill  up  hollows  occurring 
under  it.  The  bottom  of  the  Mississippi  is  so  even,  however,  in  most  places  that  I 
eonaider  this  disadvantage  of  le9S  importance.  I  have  made  my  plans  and  estimates 
npon  the  basis  of  the  Illinois  River  construction,  and  with  the  bank-protection,  as  in 
Fig.  19,  used  at  Alton  Slongh  by  General  Simpson. 

Brush,  per  cord |2  25 

Stone,  per  cnbic  yard 2  00 

£artb,  per  cubic  yard 35 

Piling,  per  linear  foot 15 

The  gentle  current  of  the  Upper  Mississippi  will,  I  think,  give  full  security  to  these 
dams,  but  should  they  fail  the  fascine  construction  can  be  resorted  to.  These  weirs 
will  rarely  be  constructed  in  over  10  feet  of  water — a  depth  that  will  be  continually 
diminishing  with  the  age  of  the  dam.  The  protection  of  the  ends  of  the  wings  is  to 
be  secared  by  means  of  piling  and  riprap,  as  in  Figs.  17  and  18. 

I  think  it  possible  that  we  may  be  able  to  reduce  the  cost  of  many  of  the  wings  by 
boUding  them  slighter  where  they  are  found  to  be  in  positions  not  much  exposed  to 
the  current,  but  have  not  thought  it  advisable  to  take  this  into  account  in  the  general 
estimate.  A  number  of  the  bars  surveyed  by  us  do  not  appear  at  present  to  require 
ftny  improvement  to  secure  4^  feet  of  water,  and  it  will  be  impossible  to  estimate  for 
their  improvement  until  such  time  as  they  may  again  become  obstacles. 

The  dotted  red  lines  on  the  tracings  show  the  shores  which  it  is  proposed  to  secure, 
md  the  wings  or  weirs  are  drawn  in  black. 

The  shifting  nature  of  the  channel  is  well  shown  by  the  small  sketches  appended  of 
Beef  Slough  and  Rollingstone,  which  give  the  channels  as  run  in  different  years. 
(Figs.  20  and  21.) 

A  protection  to  the  banks  will,  in  many  cases,  prove  necessary  after  the  dams  are 
hnilt  It  is  impossible  to  predict  with  certainty  the  exact  amount  of  work  needed, 
Vnt  I  have  added  a  sufficient  sum  to  the  estimates  to  cover  the  cost  of  such  construc- 
tions. 

I  append  a  description  of  the  various  bars  between  Saint  Paul  and  La  Crosse, 
^ieh  will  be  interesting  here  as  showing  the  number  of  points  that  will  event- 
ually need  improvement.  These  localities  have  been  designated  by  pilots  and  river 
operts,  and  a  good  many  places  are  mentioned  where  4j  feet  at  present  could  be 
M  at  low  water,  except,  perhaps,  in  such  extraordinarily  dry  seasons  as  that  of 
18o4, 

Sach  droughts  occur  so  seldom  as  to  be  of  scarcely  any  importance  in  our  plans  of 
improvement ;  not  oftener,  probably,  than  once  in  forty  years. 
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DESCRIPnOK  OF  THB  BARS. 

Frenchman'a  Bar. — This  is  a  reef  jnst  below  Saint  Paal,  evidently  caosed  by  the 
widening  of  the  stream  below  Dayton's  Blnff.  The  wiuge  are  intended  to  confioe 
the  current,  and  are  indicated  on  the  tracings  herewith  presented.  Cost  of  wings, 
$4,417.86. 

Fig*8  Eye  Island  ^ar«.— These  bars  have  always  been  a  serions  obstacle  to  navigation. 
The  spreading  of  the  water  above  and  below  the  island  has  formed  shoals,  on  which 
steamers  were  at  low  stages  frequently  detained  and  oblij;ed  to  lighten  or  spar  over. 

The  equal  division  of  the  stream  made  bad  navigation  in  either  arm  when  the  water 
was  low,  the  channel  being  found  sometimes  on  one,  and  sometimes  on  the  other  side 
of  the  island. 

A  pile  and  riprap  dam  was  thrown  across  the  head  of  the  left-hand  chute  last  sea- 
son, and  will,  it  is  thought,  have  materially  improved  the  channel  on  the  right  by  the 
time  low  water  sets  in  this  ^ear.  It  was  thought  best  to  add  wing^  above  and  below 
the  island,  in  accordance  with  the  general  views  already  indicated  in  this  report ;  and 
should  they  be  needed,  will  give,  it  is  thought,  a  good  4]hfoot  channel.  Cost  of  wings, 
yi,91o.lu. 

Kapoaia  Bar. — This  bar,  like  those  immediately  below  it,  the  Upper  and  Lrower  Bed 
Rock  Bars,  is  caused  by  the  crossing  of  the  channel  from  bank  to  bank.  The  Upper 
Red  Rock  Bar  has  at  times  been  the  worst  on  the  river.  The  maps  explain  fully  the 
plans  for  bettering  the  channel,  and  it  is  only  necessary  to  call  attention  to  the  rocky 
ledge  un  the  left  bank.  alon|;  which  the  channel  is  from  12  to  20  feet  deep,  to  show  that 
the  river  is  capable  or  furnishing  abundant  water  for  navigation  wherever  a  narrow 
and  permanent  water-way  can  l^  secured. 

The  stone  is  of  quite  excellent  quality  for  riprap,  and  can  be  quarried  and  loaded 
into  boats  without  difficulty. 

Cost  of  wings  atKaposia 92,425  34 

Cost  of  wings  at  Upper  Red  Rock 3, 140  04 

Cost  of  wings  at  Lower  Red  Rock 2,796  12 

Newport  Bar. — Above  the  little  town  of  Newport  the  river  divides,  and  pours  part  of 
its  water  through  a  chate. 

The  map  explains  the  method  of  improvement,  as  also  at  Merrimao,  where  a  case  of 
the  same  kind  occurs. 

Cost  of  wings  at  Newport |2,259  36 

Cost  of  wings  at  Merrimac .' 2,798  36 

Bohinson'a  laland  J?ar.— This  is  sometimes  called  the  "Head  of  Gray  Cload,"  since 
Gray  Cloud  Slough  leaves  the  river  jnst  opposite  the  small  island.  It  is  thought  best 
to  leave  the  channel  as  it  at  present  exists,  near  the  rocky  cliffs  of  Gray  Cloud  Island, 
only  confining  the  water  somewhat  by  wings  on  the  right  bank,  in  order  to  cut  out  the 
bar  at  the  upper  end  of  the  island  and  make  a  good  raft-channel.  There  have  been 
great  changes  here  since  General  Warren's  surveys  of  1867,  and  the  channel  has  shifted 
from  the  right  to  the  left  of  the  island  many  times.  It  is  thought  that  the  contraction 
of  the  water-way  will  cause  the  island  to  disappear ;  but  if  it  does  not,  it  shonld  be 
removed  either  by  scraping,  or,  if  rock  is  found,  by  blasting,  and  the  rock  used  in  the 
construction  of  the  wings.    Cost  of  wings,  $3,414.20. 

Pine  Bend  Bar. — ^This  plac^  is  quite  often  very  shoal.  A  large  sand-bar  forms  a  mile 
or  more  above  the  islands  and  moves  down  duriug  successive  seasons,  so  that  about 
once  in  five  seasons  it  reaches  the  narrow  channel  oetween  the  islands  and  the  right 
bank  and  disappears.  A  new  bar  has  in  the  mean  time  formed  above,  and  goes  through 
the  same  process.  While  these  changes  are  going  on  the  channel  is  continually  shift- 
ing. The  plan  of  improvement  consists  in  straightening  the  course  of  the  stream,  and 
confining  the  water  to  the  channel  on  the  right  bank.    Cost  of  wings,  $7,622.86. 

Gray  Cloud  Bar. — This  is  not  often  a  bad  ^lace,  and  it  is  not  thought  necessary  at 
present  to  survey  or  render  estimates  for  its  improvement. 

Boulanget^a  Bar. — This  bar  is  seldom  troublesome,  but  will  rec^nire  deepening.  Our 
soundings  along  the  left  bank  show  rock,  either  bowlders  or  m  place.  The  wings 
will,  it  is  thought,  give  sufficient  water  without  removing  the  rock.  Cost  of  wings, 
$2,307.44. 

Head  of  Nininger  Bluff  Bar. — At  this  place  a  small  island  has  formed,  behind  which 
the  Nininger  Slough  heads,  and  withdraws  quite  a  considerable  quantity  of  water  from 
the  main  stream. 

The  steamers  have  lately  been  forced  to  take  the  narrow  channel  around  the  island, 
and  so  confined  is  it,  that  the  banks  are  literally  worn  off  by  the  rubbing  of  the  steam- 
ers' guards.  An  old  barge  was  loaded  with  rock  and  sunk  in  this  channel  last  season 
by  your  orders,  and  it  remains  to  be  seen  what  effect  it  w.ll  have  upon  the  main  chan- 
nel.   The  map  explains  the  further  improvements  contemplated.    Cost  of  wings, 

JSTminger  Bluff— Nininger  and  ffastinga  ^ara.— These  are  ordinary  reefs,  caused  by  a 
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wider  reach  of  river  thAn  can  be  well  sapplied  with  water  at  low  Bti^ea.    The  maps 
Bpeak  for  themselves  as  to  the  mode  of  improvement. 

Coet  of  wings  at  Nininger  Bluff f2,770  60 

Cost  of  wings  at  Nininger 6,399  40 

Cost  of  wingsat  Hastings 2,850  08 

Preseott  lakmd  Bar, — ^The  same  trouble  exists  here  as  at  the  head  of  many  of  the 
islands  of  the  Mississippi.  General  Warren,  in  his  report,  advised  the  closing  of  the 
light-band  chute ;  and  that  appears  still  to  be  the  proper  method  of  improvement, 
with  a  few  wings  above  to  somewhat  contract  the  width  of  the  river  and  assist  in  silt- 
ing op  the  head  of  the  chute.    Cost  of  wings,  |5,335.66. 

Diamond  Bluff, — ^At  this  place,  some  eight  to  nine  miles  below  Prescott,  there  used  to 
be  a  bar  which,  during  one  season,  gave  trouble.  It  has  since  disappeared,  nor  could 
we  find  any  evidence  of  improvement  at  this  place  being  needed.  The  bar  was  some 
two  miles  above  the  town.  Jast  at  the  town,  I  was  told,  a  rocky  ledge  extends  out 
into  the  river  from  the  left  bank,  and  at  low  water  causes  some  inconvenience  from 
the  narrow  water-way  left  for  the  passage  of  boats.  The  depth  being,  however,  always 
abondant,  I  have  not  contemplated  removing  the  rock.  The  river  is  good  from  this 
place  to  the  head  of  Lake  Pepin,  at  Wacouta,  in  all  seasons. 

Waamta  Bar,— A  little  hamlet,  called  Wacoata,  is  bailt  at  one  of  the  mouths  of  the 
nrer  emptying  into  Lake  Pepin,  and  gives  its  name  to  a  shoal  and  an  arm  of  the  delta 
which  the  Mississippi  forms  here.  The  shoal  gives  little  trouble,  and,  as  the  middle 
channel,  which  pours  the  main  volume  of  the  stream  into  the  lake,  has  excellent  navi- 
gation at  all  stages,  it  is  thought  that  a  light  placed  on  the  sandy  point,  to  enable 
steamers  to  find  the  entrance  to  the  middle  channel  at  night,  will  be  all  the  improve- 
ment necessary.  The  light  is  now  placed  on  a  point  bdow  the  Wacouta  or  South 
ChanneL    It  was  first  lit  in  May,  1875. 

Bar  belino  Bead's  Landing. — The  river  receives  here  one  of  its  largest  tributaries,  the 
Chippewa.  Our  survey  shows  no  improvement  needed  at  this  place,  nor  at  the  ''  Bar 
above  Wabasha." 

Bar  heJaw  Wabasha,— Th\a  is  a  bad  and  most  inconvenient  bar,  where  steamers  have 
to  eross  the  river  almost  at  right  angles  to  get  into  the  chute  to  the  left  of  Crates 
Island,  and  the  navigation  of  large  rafts  is  particalarly  difficult.  The  channel  on  the 
right  of  the  island  is  good  until  near  its  foot,  where  sand-bars  make  bad  shoals  in  low 
ftages.  As  the  upper  part  of  this  chute  has  a  hard,  gravelly  bed,  not  subject  to 
Ahaages,  the  "Bar  at  foot  of  Gratis  Island,"  as  well  as  at  its  head,  can  be  avoided  alto- 
gether, it  is  thooght,  by  the  construction  of  wings,  as  given  on  the  accompanying 
maps.  ThiB  plan  nas  the  advantage  of  cheapness,  and  £so  that  it  will  not  interfere 
with  the  working  of  boats  in  the  present  channel.  Cost  of  wings,  bar  at  foot  of  Crat's 
lalaod,  $7,485.59. 

B»f  Slough  Bars. — ^This  place  has  long  been  one  of  the  worst  on  the  Mississippi. 
The  river  widens  and  is  divided  by  many  islands.  The  small  sketch.  Fig.  20,  gives  a 
good  idea  of  it,  together  with  the  plan  for  its  improvement,  and  the  various  channels 
that  have  at  different  times  been  used  by  steamers  and  rafts. 

Some  local  interests  may  be  injured  by  the  closing  of  the  Beef  Slough  Cut-off,  as  a 
•mall  steamer  runs  from  Alma  to  Wabasha  by  way  of  Beef  River  and  this  cutoff,  and 
it  is  possible  that  the  mill-owners  and  logging  companies  on  Beef  River  may  object  to 
haying  this  convenient  passage  closed  up.  It  will,  however,  be,  no  doubt,  to  the  ad- 
▼anti^e  of  the  general  navigation,  and,  if  found  necessarv,  means  can  be  devised  for 
allowing  the  passage  of  this  small  steamer  (only  50  or  60  feet  long),  while  most  of  the 
water  is  cut  off  from  Beef  River.  It  is  not  expected  that  after  the  wings  are  com- 
pleted the  banks  will  remain  stable  in  this  locality,  and  it  is  better  that  they  should 
he  cut  away  in  some  places,  and,  when  the  regular  shape  indicated  on  the  map  has 
heen  reached,  riprap  can  be  applied  to  prevent  further  wasting.    Cost  of  wings, 

AUm  Bar, — ^Above  Alma  the  channel  has  changed  in  the  last  two  years,  and  the  best 
water  is  now  found  to  the  left  of  the  islands,  at  the  mouth  of  Beef  River.  The  bars  in 
this  vicinitv  belong  to  the  general  term  of  Beef  Slough  bars,  given  to  the  reach  be- 
tween Crat's  Island  and  Alma,  and  are  at  times  troublesome.  The  old  channel,  which 
occupies  the  main  river,  appears  the  most  natural  to  improve,  and  will  iifford  the 
^Miest  navigation.  I  refer  to  the  plans  as  explanatory  of  what  is  recommended  for 
the  improvement.    Cost  of  wings,  $15,130.94. 

Pine  Island  Bar,—Jio  improvement  was  found  to  be  necessary  here,  the  depth  being 
tt  present  sufBcient ;  also  in  the  same  category  were  found  to  belong  the  following 

Above  West  Newton. 
Head  West  Newton  Island. 
Above  Minneiska. 

Mount  Venum  Bar. — ^The  long  shallow  crossing  at  Mount  Yemon  will  require  a  con- 
tnction  of  the  width  of  the  stream  as  in  the  plan.    Cost  of  wings,  15,151.10. 
Chmnejf  Boek  Bar, — ^The  river  is  here  divided  by  islands,  and  with  the  usual  result. 
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I  lenrn  that  there  hae  been  for  some  years  bat  little  trouble  experleuoed  at  this  pi 
and  I  tit:  ^arvey  shows  4^  feet  at  low- water  at  present. 

UoJl^fujiione  Bars, — Here  is  a  reach  of  the  stream  very  similar  to  that  at  Beef  Slo 
Tlit^  j)rt'!^iit  channel  is  behind  the  islands,  on  the  right  bank,  and  is  extremely  nai 
and  iiioonvenieut.  There  are  lamber  interests  which  would  be  in  conflict  witt 
clofiini;  of  the  RolliD^stone  chote.  At  low-water,  howeyer,  these  people  are  oblige 
takb  thiMr  rafts  down  to  Winona  by  the  outside  channel,  and  could  of  oourse  do  c 
oth<?r  fit  ages. 

8o]fii?  adjustment  of  this  difficulty  will  have  to  be  made,  as  the  plan  recommei 
(lemundn  the  closing  of  the  chute.     Cost  of  wings,  $1*2,706.06. 

Bt'Uttf's  Slough  Bar, — Island  No.  65  here  divides  the  river  into  two  channels,  w 
havo  Hitertkately  been  used  by  steamers.  Of  late  the  bar  at  the  foot  of  the  left-1 
cbiite  han  become  so  shoal  that  large  steamers  have  been  obliged  to  take  to  the  o 
Eiido  of  the  island.  A  very  shallow  bar  at  the  head  of  the  right  chite  offers  but  a 
more  irK'hes  of  water  than  the  bar  at  foot  of  Betsey's  Slough  (left-hand  chute),  i 
the  Intter  excepting  this  bar  being  from  V2  to  18  feet  in  depth  in  mid-channel.  The 
t}[  iTi^provement  is  evident  from  the  map.  It  is  probable,  though  not  certain,  tl 
larju^o  amount  of  riprap  will  have  to  be  used  on  the  concave  bank  below  the  islai 
prev*rTit  abrasion  alter  the  improvements  have  been  made.    Cost  of  wings,  $4,651. 

}Vitd*n  Bar. — This  bar  is  just  below  Betsey's  Slough,  and  is  due  to  a  lack  of  "? 
niorely.  The  plan  which  provides  for  leading  the  water  off  from  the  small  chann( 
tbtr  n^bt  of  the  island  into  the  main  channel  will,  I  think,  give  the  needed  n 
Coat  of  wings,  $3,845.50. 

A  r(jo  fsUind. — Here  there  appears  to  be  no  improvement  necessary  at  present. 
i^aRte  JA  tiiie  of  the  bar  above  Winona ;  Elevator  Bar  below  Winona;  bar  above 
nt?npa,  ;md  bar  below  Homer. 

Mount  Trempe  d  VEau  Bar, — A  slight  improvement  here  will,  it  is  thought,  de 
the  bnr  ut  the  head  of  Island  No.  81  sufficiently  to  give  A\  feet  of  water.  (See  p 
Cwt  of  \v(ug8,  $5,402.30. 

lifiv  hdow  Trempe  d  VEau, — This  has  been  quite  a  serious  obstruction  in  former  y 
tbim^li  not  recently  or  at  present.    No  improvement  is  now  needed. 

^^m'fv-^  Bluff  Bar, — The  river  here  needs  contraction,  and  is  provided  for  as  in 
Co«t  *>r  wings,  $5,897.18. 

Hfir  itifow  DreeftacA.— Here  is  again  one  of  those  cases  where  an  island  (No. 
iDtmfiTee  with  the  course  of  the  stream.  It  is  thought  that  the  slight  constructio 
the  foot  of  the  right-hand  chute  will  give  all  the  relief  needed;  and,  as  the  ohannc 
straight  though  narrow  one,  it  will  be  shorter  and  more  convenient  than  that  nc 
use.    Cost  of  wings,  $5,309.04. 

The  two  bars  mentioned  as  Nos.  43  and  44  (head  La  Crosse  Chute  and  bar  a 
La  Crosse)  were  not  reached  by  my  survey  of  last  season,  the  cold  weather  oausii 
to  f^QBpeod  operations. 

Tablf)  III  gives  the  numbers  and  names  of  the  various  bars  between  Saint  ] 
Mlu[k,  and  La  Crosse,  Wis.;  the  cost  of  wing-dams  for  each  bar,  exclusive  of 
bbore-rtivetment  or  protection  as  may  be  found  necessary  after  completion  of  dt 
and  tlitf  available  depth  on  each  bar,  as  given  by  pilots,  at  low  summer- water. 

Table  III. 


Xo, 

Name  of  bar. 

Cost  of 
whigs. 

Dept 
low  1 

1 

Flinch  mui's ■. - 

$4.417  86 
1,913  10 
3,495  34 
3.140  04 
2,796  12 
2,259  36 
Tt,T9B'36 
3,414  SO 
7.622  86 

1\ 

fl 

Pig's  Kye 

:* 

Kji  ijoa  ia 

4 

Upjuir  Rod  Rock 

^ 

Lowpr  Red  Rook 

ft 

iCy  wtHirt 

T 

Mnrrlinao 

R 

Rnl>iDAoii's  laland - 

■> 

rino  Hfnd 

10 

Oiiiv  Cloud 

11 

tt4iiliit]ger'B 

2,307  44 
5,223  35 
2.770  60 
6,399  40 
2,850  08 
5,335  66 

M 

H*^fni  Nininger  Bluff 

Vi 

NinipijerBlufl 

H 

>Unliiger 

I*) 

U  a&t  liij^s 

1A 

Pi  ^Hcuct  Island 

IT 

ns iLiuund  Bluff. 

IP 

W  lie  outa 

W 

Kelfjw  Head's  Landing  

W 

A  1j<>  vc  Wabasba 

^1 

He  low  Wabasha               .               .-            

vt 

CriLl'A  iRland 

7,485  59 
12,747  28 
15,130  94 

^ 

B*?(^f  filoagh 

fU 

Alma 
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4a 


No. 

Name  of  bar. 

Coat  of 
winga. 

Depth     at 
low  water. 

?s 

Pm^T«1^<l                      . 

Feet. 

4 

96 

AboTe  Weat  Newton 

4 

»7 

Hftfld  Wert  Newlon  Mand , 

4 

98 

MiDiieiaka 

4 

«9 

^OQDt  V©rnofn  ....... .....r...., ^. t..^. ....... .- 

♦5,151  10 

? 

30 

CliimDey  Bock 

31 

12,706  06 
4, 651  04 
3,645  50 

4 

Jf 

Betaey^a  Slouch 

5* 

» 

wS5K?r!n::::::::::::::::::::::;::;;::::::::;::;::::::. :::;::::::::: 

34 

ArffO Taland 

4 

a*) 

Above  Winona 

4 

3n 

Klevator  b^lo"w  Winona. . ..^.........tt.^,..-  --. ^-,,^^ ^,,^ ,-. 

37 

Abnve  Mf lYDAopa .^-.^- ,..,,-rTT t-,- - ttxt 

.18 

Below  Homer.! 

a» 

Mt.  TT«mpe-«-16aa  

5.402  30 

40 

Below  Trempe>a-16aa 

41 

Oneen'a  Blu^      .  -            

5, 897  18 
5,309  04 

4f 

Below  T)reflbaoh' 

43 

Head  La  Croaee  Chnte 

44 

Above  La Crosae - - 

Total 

1.13,999  80 

No  eBtimates  are  made  for  those  bars  against  the  names  of  which  no  snms  are  placed, 
ts  they  were  fonud  by  as  to  be  at  present  in  no  need  of  improvement,  giving  at  least 
4^  feet  of  wat«r  for  low-water  navigation. 

The  ooet  of  riprapping,  or  otherwise  protecting  snch  shores  as  appear  to  need  it 
after  the  completion  of  the  works,  is  estimated  at  $78,000. 

It  will  be  observed  that  these  improvements  cover  a  stretch  of  river  reckoned  by  the 
steamboat  distances  of  nearly  two  nandred  miles  in  length,  and  is  the  portion  which 
has  heretofore  been  either  difficult  or  impossible  to  navigate  daring  the  low-water 
leason. 

Below  La  Crosse  obstructions  exist,  but  they  are  far  apart,  some  stretches  of  fifty  to 
nxtv  miles  requiring  no  improvement  to  bring  them  up  to  the  standard  of  4^  feet. 

The  completion  of  the  Fox  River  improvement  will  make  the  improvement  of  the 
Upper  Mississippi  of  even  more  importance  than  it  is  now,  the  trade  between  Chicago 
and  the  Northwest  being  immense. 

An  appropriation  of  $50,000,  to  begin  with,  would  enable  us  to  test  the  soundness  of 
the  views  expressed  in  this  report,  and  I  would  suggest  that  the  first  improvements  be 
made  at  CraVs  Island  and  Betsey's  Slough. 

These  two  points  have  long  been  among  the  worst  bars  on  the  upper  river,  and  suc- 
cess here  will  fully  justify  the  views  set  forth  in  this  report,  and  prove  that  it  is  not 
impossible  to  secure  4^  feet  navigation  from  La  Crosse  to  Saint  Paul,  but  actually 
quite  possible,  and  at  an  expenditure  far  below  what  has  ordinarily  been  thought  it 
would  involve.  Those  bars  which  at  present  have  4^  feet  of  water  offer  no  peculiar 
difficulties,  nor  would  the  cost  of  improving  them,  should  they  become  obstructions, 
be  more  than  the  average  cost  of  those  for  which  estimates  have  been  made. 

My  estimates  apply  only  to  those  obstructions  existing  at  the  date  of  survey,  and  I 
rabmit  them  as  follows : 

BSTDUTE  OF  COST  OF  IMPROVING  THE  CHANNEL  OF  THE  MISSISSIPPI  RIVER  BETWEEN 
SAINT  PAUL  AND  LA  CROSSE,  TO  GIVE  4^  FEET  NAVIGATION  AT  LOW  WATER. 

Wings  and  dams $133,999  80 

Riprapping  shores  as  needed 78,000  00 

Scraping  with  Long's  scraper 75,000  00- 

Engineering 30,000  00- 

Contingencies,  10  per  cent 31,699  98 

348,699  78 
In  conclusion,  I  would  remark  that  the  cost  of  keeping  up  these  works  should  not 
^  excessive,  and  it  is  thought  that  the  United  States  steamer  and  crew  now  employed 
in  removing  snags,  dec,  could,  without  much  additional  cost,  assume  the  duty  of  re- 
pairing the  dams  and  riprapped  shores  whenever  they  required  it.  An  appropriation 
of  $100,000  would  enable  us  during  the  first  year  to  improve  the  very  bad  portions  of 
^  river  above  Presoott,  and  also  the  two  points,  Betsey's  Slough  and  Crat's  Island, 
mentbned  before  as  good  places  to  test  the  method  of  construction  advocated  in  this 
leport.    I  would,  therefore,  respectfully  suggest  that  this  amount  be  asked  for. 
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The  plans  and  estimatee  for  the  Mississippi  River  improvement  between  La  Crosse, 
Wis.,  and  Alton,  111.,  cannot  be  completed  until  the  close  of  the  ensaing  seaaoo. 
I  remain,  sir,  very  respectfully,  your  obedient  servant, 

M.  MEIGS, 
A$9istant  Engineer, 
Col.  J.  N.  Macomb, 

Corps  of  Engineers,  U,  S,  A» 


PRELIMINARY  REPORT. 

United  States  Engineer  Office, 

Bock  Islandj  lll.j  January  12, 1875. 

General  :  The  following  preliminary  report  by  Assistant  Engineer 
M.  Meigs  upon  the  survey  of  the  Upper  Mississippi  River  is  respect- 
fully forwarded  to  the  Chief  of  Engineers  as  showing  the  extent  of  the 
operatiops  for  the  past  working  season,  as  fai*  as  the  same  can  be  ahown 
prior  to  the  completioa  of  the  maps  and  diagrams  required  for  closer 
estimates. 

I  approve  of  the  suggestion  of  Assistant  Engineer  Meigs,  that  the 
work  shonld  be  commenced  and  conducted  by  hired  labor  until  such 
progress  shall  have  been  made  as  will  show  on  what  ba^s  contracts  can 
be  safely  let  in  case  it  should  eventually  be  deemed  economical  and 
advantageous  to  do  the  work  by  contract. 

A  steamer  will  be  required  expressly  for  this  work ;  but  doubtless  the 
United  States  steamer  Montana  could  render  valuable  assistance  in  the 
outset,  and  hence  the  necessity  of  having  her  repaired  as  soon  as  possi- 
ble, as  estimated  for  in  another  communication  from  me  to-day. 

As  dredging  will  be  needed  in  conjunction  with  the  building  of  wing* 
dams,  the  Montana  is  peculiarly  fitted  to  assist  in  this  work  at  once; 
but  in  case  the  water  shonld  be  low  in  the  river,  her  services  would  be 
demanded  at  various  points  for  assisting  the  navigation,  as  has  been  the 
province  of  that  boat  for  years  past,  and  steamboac-men  would  probably 
protest  against  her  being  withdrawn  from  the  general  duty  of  keeping 
the  channel  open. 

It  is  therefore  hoped  that  a  steamer  may  be  provided  for  according  to 
the  estimate  for  this  special  service.* 

All  of  which  is  respectfully  submitted. 

J.  K  MACOMB, 
Colonel  of  Engineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  S.  A. 


report  of  mr.  montgomery  mbios,  assistant  en6inebr. 

Engineer  Office,  United  States  Army, 

Book  Island,  January  6, 1875. 

Sir  :  In  the  present  uncompleted  state  of  my  maps  and  notes  it  is  impossible  to 
make  any  satisfactory  estimate  of  the  cost  of  the  whole  improvements  contemplated 
by  the  Committee  on  Transportation -Routes  to  the  Seaboard  on  the  Upper  Mississippi 

It  is  to  be  remembered  that  no  improvements  of  the  kind,  or  on  the  scale  of  those 
that  would  be  necessary  on  the  Upper  Mississippi  to  secure  4i  to  6  feet  of  water,  have 
yet  been  constructed  in  this  country. 

It  is  a  work  of  such  importance  and  magnitude  that  it  should  not  be  undertaken 
without  some  previous  experiments.  I  would  suggest  that  two  or  three  points  on  the 
river  which  now  impede  navigation  the  most  should  be  selected  for  improvement. 

RoUingstone  Bars,  Beef  Slough  Bars,  and  Betsy's  Slough  Bars  are  three  such  points^ 
or,  perhaps,  rather,  some  of  the  bars  above  Presoott  where  the  river  is  smaller. 
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Should  it  be  found  possible  to  secure  4^  feet  of  water  at  these  points,  I  feel  sure 
steamboat-men  will  feel  satisfied,  and  they  will  be  able  to  navigate  these  difficult 
points  more  readily  than  they  now  do  the  Rock  Island  Rapids,  where  4  feet  of  water  is 
proTided  for. 

I  woald  sugg«>8t  that  in  askini^  for  an  appropriation  it  be  left  discretionary  with  the 
En^neer  Department  what  points  on  the  upper  river  are  to  be  improved,  as  from  the 
shifting  nature  of  these  bars  the  difficulties  are  liable  to  cease  at  one  bar  and  occur  at 
some  other  place,  after  any  great  freshet  in  the  river.  Still  it  may  be  said  that  the 
serioos  difficulties  at  low  water  are  above  La  Crosse,  and  particularly  above  Winona. 

It  might  perhaps  be  better  to  begin  up  at  Saint  Paul  and  work  downward. 

The  Pig's  Eye  Bar  has  been  improved  experimentally  already,  and  its  results  ought 
to  be  carefully  considered. 

The  United  States  steamer  Montana  might  be  used  to  do  the  necessary  dredging  in 
eonnection  with  these  improvements,  but  it  would  be  better  to  have  an  independent 
ileamer,  since  in  case  of  low  water  the  Montana  would  be  required  to  do  the  usual 
work  in  which  she  has  been  engaged. 

The  only  successful  improvements  of  streams  with  shifting  sand-bars,  such  as  the 
Hississippi,  have  been  made  in  Europe  on  the  Upper  Rhine  and  Danube  (see  Stephen- 
son's Canal  and  River  Engineering,  2d  ed.,  p.  151).  These  works  were  of  great  extent 
sod  attended  with,  perhaps,  greater  difficulties  than  those  the  Mississippi  offers,  owing 
to  the  greater  height  of  their  floods.  The  spurs,  diversion-arms,  &c.,  in  these  improve- 
moots  were  entirely  constracted  of  bundles  of  fascines,  weighted  with  stones  and 
earth,  and  were  maAe  with  great  rapidity  and  economy.  This  style  of  improvement 
offers  particular  advantages  on  the  Misbissippi,  where  the  brush,  &c,,  can  be  had  in 
any  quantity,  and  it  would,  no  doubt,  be  the  most  eoonomioal  method  that  could  be 
ooployed. 

I(  would  be  necessary  to  make  some  resurveys  for  these  improvements,  and  for  a 
thorough  examination  of  points  of  difficulty  between  La  Crosse  and  the  mouth  of  the 
Bluiois  River. 

In  view  of  these  facts,  I  would  suggest  the  constrnction  of  a  light-draught  steamer 
for  dredging,  &c,,  at  Pittsburgh. 

This  will  soon  be  necessary  to  replace  the  Montana,  now  pretty  well  worn  out,  and 
ean  be  employed  for  the  present  on  the  contemplated  improvements.  There  are  forty- 
three  bars  between  La  Crosse  and  Saint  Paul,  acknowledged  as  obstructions,  more  or 
loss  serious,  by  the  steamboat-men  at  present  employed  on  the  river.  In  my  opinion  it 
will  cost  at  least  $500,000  to  improve  these  points,  to  secure  4^  feet  water  (abundant 
for  the  present  requirements  of  navigation). 

I  therefore  submit  the  following  estimate  of  the  amount  that  could  be  advantage- 
ously expended  next  year,  and  suggest,  for  the  more  economical  expenditure  of  the 
money,  that  the  work  be  executed  at  first  under  the  personal  supervision  of  the  Engi- 
neer Department,  until  some  experience  is  gained  that  will  be  a  guide  for  the  letting 
of  contracts. 

ESTIMATE. 

Engineering,  completing  maps,  &c $15,000 

(^t  of  steamer,  with  Lang's  scraper 35,000 

Expenses  of  same  for  one  year • 20,000 

(^t  of  brush-dams,  piling,  &c 60,000 

Contingencies 13,000 

143,000 

I  would  say  that  I  cannot  complete  my  plans  and  estimates  for  the  work  above  La 
Crosse  until  May,  and  examinations  remain  to  be  made  below  that  point. 
1  remain,  sir,  respectfully,  your  obedient  servant, 

M.  MEIGS, 
Assistant  Engineer. 
CoL  J.  N.  Macomb, 

Corps  of  Engineers f  U»  S,  A, 


ROCK  ISLAND  RAPIDS. 


Book  Island,  III.,  January  11, 1875. 
General  :  As  bearinf^  apon  the  subject  of  plans  and  estimates  for 
the  improvemeDt  of  the  17pper,Mississippi  Biver  upoD  the  scale  suggest- 
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ed  ill  the  report  of  the  Select  Committee  of  the  United  States  Sod 
II  j>on  TraDsportatiou-Koutes  to  the  Seaboard,  I  beg  leave  to  present  h( 
with  a  tabular  statement  showing  the  cost  of  the  work  of  improving  R 
iF^Jand  llapids,  the  amoant  required  yet  to  complete  that  work,  and 
^idilitioual  amounts  that  would  be  required  to  secure  additional  dep 
afl  sn^^ffested  in  the  report  of  the  select  committee  above  referred 
This  tubular  statement,  which  gives  a  clear  exhibit  of  the  cost  of  ei 
ing  and  additional  improvements  at  this  point,  was  drawn  up  by  Asa 
ant  Engineer  E.  F.  Hoffmann,  who  has  been  identified  with  this  worl 
improvement  since  its  commencement;  and  it  is  founded  upon  his  i 
vey^  made  from  time  to  time  for  the  purpose  of  measuring  contract 
work^  iind  showing  the  best  means  of  continuing  the  improvement. 

The  work  of  cutting  the  channel  through  the  rocky  chains  wl 
were  found  obstructing  the  navigation  in  this  limited  district  of  8< 
fonrti^en  miles  of  river  was  projected  on  the  basis  of  affording  a  ch 
l^t}\  of  200  feet  in  width  and  4  feet  in  depth  below  the  water-surl 
of  I  he  low  stage  of  1864.  These  dimensions  were  adopted  by  a  Be 
of  En^i^ineers  after  consulting  with  persons  engaged  in  the  river  n 
gntioTi,  and  after  considering  the  wants  of  navigation  of  the  upper  ri 
find  were  deemed  ample  as  affording  better  navigation  than  could 
depei&ded  upon  as  to  be  found  in  the  river  above.  The  plan  as  fai 
perfected  has  given  great  satisfaction  to  those  engaged  in  navigat 
tbti  river. 

It  will  be  seen  that  a  deepening  of  only  six  inches,  so  as  to  give  c 
4^  fe*t  at  lowest  water,  would  cost  over  half  a  million  of  dollars,  i 
nwirl^:  half  as  much  as  the  satisfactory  channel  now  nearly  comple 
I  would,  therefore,  respectfully  recommend  that  the  existing  schemi 
improvement  for  Eock  Island  Rapids  be  adhered  to,  at  least  until  a 
it  whall  have  been  shown  that  a  greater  depth  can  be  secured  and  mi 
taiiicil  through  the  ^and  bars  above. 

1  remain,  very  respectfully,  vour  most  obedient  servant, 

J.  N.  MACOMB, 

Colonel  of  Engineer 

Brif^,  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  S.  A. 


Rock  Island  Rapids  of  the  Mississippi  River. 

Tlie  -work  of  improving  the  Rock  Island  Rapids  of  the  Mississippi  River, 
DOW  iifiarly  completed,  has  been  condncted  on  the  basis  of  affording  a 
navigi^tion  of  4  feet  in  depth  below  the  low- water  sarface  of  1864,  and 
httflct«t^  thus  far,  about $1,050 

Aintm  L  t  n^quired  to  complete  the  project 80 

Tl>  nllord  G  inches  greater  depth  through  the  rocky  chains,  so  as  to  give  a 

iii'yi  I L  of  4^  feet,  would  cost  an  additional  amount  of 507 

To  uA\in\\  I  foot  greater  depth  through  the  rocky  chains,  so  as  to  give  a 

dttpUj  of  5  feet,  would  cost  an  additional  amount  of 1, 102 

To  uhT<*rd  ''2  feet  greater  depth  through  the  rocky  chains,  so  as  to  give  a 
de^tb  of  6  feet,  would  cost  an  additional  amount  of 2,403 


DES  MOINES  RAPIDS. 

Rook  Island,  III.,  January  26, 1871 

General :  I  beg  leave  to  present  herewith  a  report  of  Capt.  Ai 

Stick  ney.  Corps  of  Engineers,  made  by  my  direction,  toaching  the  < 

of  the  canal,  &c.,  around  Des  Moines  Bapids  of  the  Mississippi  Bi^ 
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and  the  cost  of  deepeniDg  this  canal,  &c.,  1  foot,  so  as  to  get  a  depth 
of  6  feet  at  low  water  through  this  improvemeot. 

Ad  ezaminatioD  of  this  report  shows  that  this  great  work  (which  is 
DOW  Dearly  finished),  when  completed  onder  the  existing  plan,  will  have 
cost  something  over  $4,000,000,  and  that  to  alter  it  so  as  to  afibrd  an 
additional  foot  of  depth  will  cost  nearly  one-foarth  as  mnch  as  the  com- 
pleted work,  besides  being  attended  with  serious  loss  of  time  before  the 
work  can  be  availed  of. 

The  plan  of  this  work  was  to  give  a  depth  of  5  feet  at  low  water,  and 
was  adopted  by  a  board  of  engineers,  after  duly  considering  the  possi- 
bilities of  the  navigation  of  the  Mississippi  Biver  above  and  below  Des 
Moines  Bapids. 

In  view  of  the  facts  set  forth  above  and  in  the  inclosed  report  of  Gap- 
tain  Stickney,  I  would  respectfully  suggest  that  true  economy  would  be 
opposed  to  any  change  in  the  plan  of  this  work,  at  least  until  it  shall 
have  been  satisfactorily  shown  that  a  depth  of  6  feet  or  more,  at  low 
water,  can  be  secured  and  maintained  throughout  that  part  of  the  river 
between  Rock  Island  Bapids  and  Des  Moines  Bapids,  and  through  the 
natural  obstructions  below  Keokuk. 

I  remain,  very  respectfully,  your  most  obedient  servant, 

J.  N.  MACOMB, 

Colonel  of  Engineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U.  8.  A. 


report  of  capt.  amos  stickney,  corps  of  engineers. 

United  States  Engineer  Office, 

Keokuk,  lawa,  January  10,  1875. 
Colonel:  In  accordance  with  your  directions,  contained  in  letter  of  8th  December, 
1^4, 1  have  had  prepared  estimates  of  cost  of  increasing  the  depth  of  water  through- 
«Qt  this  improvement  to  6  feet  in  lowest- water  stages  of  the  river.    The  depth  as  at 
preeeot  adopted  is  5  feet,  and  to  increase  it  1  foot  will  cost  as  follows,  viz : 

Ai  middle  lock, 

4fl0  cable  yards  of  masonry  to  takedown,  at  $3 $1,440  00 

4(<0  cubic  yards  of  masonry  to  rebnild,  at  $9 4,320  00 

300 cobic yards  of  dimension-stone,  at  $15.... 4,500  00 

300  barrels  of  cement,  at  $2.50 750  00 

100  cnbic  yards  of  sand,  at  $1 100  00 

3,000  cobic  yards  of  earth-excavation,  at  50  cents 1,500  00 

4,000  cubic  yards  of  rock-excavation,  at  $1.50 6,000  00 

4  gates,  rebuilt,  $2,000  each 8,000  00 

Bailingand  draining 1,000  00 

27,610  00 

At  guard-lock, 

250  cubic  yards  of  masonry  to  take  down,  at  |3 •  $750  00 

250  cnbic  yards  of  masonry  to  rebuild,  at  $9 2,250  00 

200  cubic  yards  of  dimension-stone,  at  $15 3,000  00 

200  barrels  of  cement,  at  $-2.50 500  00 

75  cubic  yards  of  sand,  at  $1 75  00 

3^  cubic  yards  of  rook-exoavation,  at  $5 15,000  00 

1,000  cubic  yards  of  rock-excavation,  at  $1.50 1,500  00 

4  gates,  rebuilt,  $2,000  each 8,000  00 

BMliogand  draiuing 1,000  00 

32,075  00 

Tottlcost  at  middle  lock $27,610  00 

Totalcostat  goard-lock 32,075  00 
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Prism  cf  oanal  from  guard  to  middle  lock. 

160.000  Clitic  yAtds  rock-excavatioD,  at  82.50 |375 

10,000  cubic  juxds  eartb-excavation,  at  50  centB 5 

ChanneU  at  entrance  to  canal, 
22,700  cubic  yards  rock-excavation,  at  $4 90 

Channel  at  Montrose  chain, 
42,000  cubic  yru'ds  rock-excayatioD,  at  $8 336 

866 
Add  10  per  cbtkt.for  contingenciea.. b6 

Total  coat  of  increase  of  1  foot  in  deptb 953 

Tbc  work  hu^  already  cost,  np  to  tbe  present  time,  and  including  tbe  ap- 

propriiHiaii  itf  Jnne23, 1874 $3,571, 

AtiioLint  tUJtmiAted  to  complete  it 480 

Tntal  f<»»ti  according  to  present  plans 4,051, 

IncrcuAtid  co«t  for  1  foot  additional  depth 953, 

I  ciontulf'Utly  t^xpect  to  bring  this  work  to  snch  a  state  of  completion  by  the 
187^  UA  Ut  aUiiWF  of  the  passag^e  of  steamboats;  if,  however,  the  plan  is  so  chac 
tn  rcrjiiire  rbr  udditional  foot  in  depth,  the  completion  of  the  work  will  be  deb 
leiml  twu  ytiirs. 

Viiiy  rcspectfnlly,  yonr  obedient  servant, 

AMOS  STICKNETi 
Captain  of  Engineers,  Btt,  i 
Co1.J.N.:Macomb, 

Cor^t  ^f  Engineers,  U.  S.  A. 


CC  4. 

PART  OF  THIED  SUBDIVISION  OF  MISSISSIPPI  TRANSPORTATION- B 

report  op  col.  jambs  h.  simpson,  corps  op  engineers 

Engineer  Office,  United  States  Army, 
Saint  Louis^  Mo,j  January  20,  11 
General  :  In  accordance  with  your  letters  of  Jane  29  and  Ja 
1874,  lerjuiting  me  to  sarvey  that  portion  of  the  Mississippi  River 
bi*lwei^n  tbti  inouth  of  the  Illinois  Kiver  and  the  mouth  of  the 
Kiver,  iniikT  the  act  of  Congress  approved  June  23, 1874,  containii 
appiuiniation  for  surveys  and  estimates  for  the  Improvements  r( 
mended  by  the  Senate  Committee  on  Transportation-Routes  to  the 
board,  &e.^  und  to  submit  for  approval  a  project  for  the  improvem< 
the  river  between  the  points  mentioned,  I  have  the  honor  to  preseo 
maps  heiewith  and  the  following 

REPORT. 


Tbe  MissiKfiippi  Eiver,  between  the  Illinois  and  Ohio,  is  divid< 
tiHtiiral  cbaracteristics  into  three  sections. 

The  tiiHt,  extending  from  the  Illinois  to  the  Missouri,  a  distar 
tweat>'foar  aud  a  half  miles,  is  distinguished  from  the  other  sectio 
comparatively  clear  water,  discolored  by  earthy  and  vegetable  m 
but  not  sniljiiiently  charged  to  afford  a  sediment  when  the  river  is  1 
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the  mean  stagBi  so  long  as  the  water  is  in  motion ;  becoming  turbid  as 
tiie  river  rises,  sand,  clays,  and  fine  gravel  are  borne  along  in  consider- 
able quantities;  the  alluvial  banks  are  eroded,  and  this  portion  of  the 
river  becomes  assimilated  to  the  section  below  the  Missouri  when  that 
section  is  below  the  mean  and  approaching  the  low  stage. 

The  average  slope  of  this  section  at  low  water  is  0.4i0  foot  per  mile, 
and  the  current  strong.  The  slope  and  current  depend  very  much  on 
the  relative  stages  of  the  Upper  Mississippi  and  the  Missouri  Bivers, 
iDcreasing  or  diminishing  as  the  relative  volume  of  the  Mississippi 
increases  or  diminishes. 

From  the  mouth  of  the  Dliuois  to  Alton,  a  distance  of  sixteen  and  a 
half  miles,  the  eastern  shore  of  the  river  is  a  rock  bluff  rising  to  a  height 
of  from  75  to  150  feet,  except  where  broken  by  ravines  and  the  narrow 
vallejs  of  unimportant  creeks.  On  the  west  the  bank  is  continuously 
aUuvial,  and  the  bottom-lands  are  common  to  the  Mississippi  and  Mis- 
souri Bivers,  here  separated  by  a  neck  of  laud  from  two  to  four  miles 
in  width. 

The  second  section  extends  from  the  mouth  of  the  Missouri  to  Com- 
merce, a  distance  of  one  hundred  and  sixty-two  miles.  This  section 
derives  its  distinguishing  features  from  the  Missouri ;  turbid  waters, 
shifting  bars,  and  channels,  rapid  erosions  of  alluvial  banks,  and  exten- 
sive accretions,  building  up  and  removing  islands,  tow-heads,  and  bat- 
tores,  with  great  rapidity. 

Seen  at  the  higher  stages,  the  crumbling  banks  falling  in  masses,  the 
spoil  of  the  forests  covering  the  surface,  and  the  boiling,  swirling  cur- 
rent show  the  power  to  be  encountered ;  and  seen  at  low  water,  the 
wide  wastes  of  sand  bars,  bristling  with  suags  and  drifts  of  every  size 
aDd  sh^pe,  with  here  and  there  the  dismembered  skeletons  of  man's 
work,  memorials  of  disaster,  as  forcibly  suggest  that  to  undertake  the 
control  of  the  forces  here  developed  is  no  light  task. 

From  the  mouth  of  the  Missouri  to  Saint  Louis,  a  distance  of  fifteen 
miles,  the  river  does  not  touch  the  bluff  on  either  side.  A  prolongation 
of  the  rock-formation  of  the  west  side  is  exposed  at  the  chain  of  rocks, 
where  a  ledge  extends  about  one-third  of  the  distance  across  the  river- 
bed. The  rock  probably  underlies  the  alluvium  ou  the  Missouri  side,  at 
no  great  deptb,  for  a  considerable  distance  below  the  chain.  With 
these  exceptions^ — and  the  latter  is  not  positively  proven — there  is 
nothing  to  check  erosion  on  either  side  of  the  river  from  the  mouth  of 
the  Missouri  to  Saint  Louis. 

Below  Saint  Louis  the  river  follows  the  Missouri  bluff  closely  for  fifty- 
five  mile^,  the  only  exception  being  at  Rush  Tower  Bend,  where  a  former 
island  has  become  connected  with  the  Missouri  shore.  Above  Saint 
Genevieve  the  river  leaves  the  bluff,  returning  to  it  near  Saint  Mary's. 
Below  Saint  Mary's  it  trends  to  the  eastward,  meeting  the  Illinois  bluff 
at  the  mouth  of  the  Kaskaskia,  and  follows  this  bluff  to  Liberty,  whence 
it  again  is  turned  toward  Missouri,  reaching  the  bluffs  at  Big  Eddy,  and 
followsclose  at  their  foot  to  Cape  Cinq'  Homme. 

Here  the  valley  is  at  its  narrowest,  and  rock  appears  on  both  sides. 
The  main  Illinois  bluff  recedes  from  the  river  near  Liverpool,  and  the 
river  continues  along  the  Missouri  bluff.  A  few  miles  below,  the  isolated 
bluffs  near  Grand  Tower  are  found,  on  the  Illinois  side.  Low  grounds 
to  the  eastward  of  these  isolated  islands  of  rock  indicate  that  the  river 
om^  flowed  to  the  eantward  of  them,  and  that  the  opening  through 
which  the  river  now  flows  is  the  result  of  some  unknown  operation  of 
nature. 

Below  Grand  Tower  the  river  follows  the  Missouri  bluffs  closely  for  a 
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long  distance,  receding  from  them  near  Bainbridge,  tonching  again  at 
Gape  Girardeau.  Here  the  main  Mi^sonri  blaflf  recedes  from  the  river^ 
and  appears  no  more.  A  short  distance  below  Cape  Girardeau  a  de- 
pression allows  the  Mississippi  waters  in  floods  to  escape  into  the  swamps, 
and  thence  into  the  Saint  Francis.  Blnfb  again  appear  on  both  sides 
of  the  river  at  Cape  La  Croix,  continning  for  several  miles,  and  termi- 
nating at  Commerce,  but  the  bluff  on  the  west  is  isolated,  and  appar- 
ently has  been  detached  from  the  Illinois  highlands. 

l^ear  Commerce  the  blaffs  recede,  and  the  valley  expands  into  the 
great  alluvial  basin  of  the  Lower  Mississippi. 

ThroQghout  the  second  section  the  river  is,  as  a  rule,  held  in  on  one 
side  by  rocky  bluffs,  and  is  remarkably  direct  in  its  general  course;  only 
when  it  leaves  the  bluffs,  as  noted,  does  it  work  out  the  long,  sweeping 
curves  to  be  expected  in  great  rivers. 

Below  the  junction  of  the  Missouri  and  Mississippi  the  waters  of  the 
two  rivers  flow  for  many  miles  side  by  side  with  a  distinct  line  of  divis- 
ion. As  far  down  as  Carondelet,  muddy  water  from  the  Missouri  may 
be  dipped  on  one  side  of  a  boat,  and  the  comparatively  clear  water  of 
the  Upper  Mississippi  from  the  other.  Long  after  the  line  of  division  is 
lost  to  the  eye,  the  difference  in  the  water  obtained  from  different  sides 
of  the  stream  is  strongly  marked. 

The  river  receives  in  this  section  two  tributaries  of  considerable  size, 
the  Meramec  from  Missouri,  and  the  Kaskasia  from  Illinois.  But  their 
contributions  to  the  volume  are  too  small  at  low  stages  to  have  much 
practical  influence  upon  the  navigation,  and  but  little  upon  the  im- 
provement of  that  navigation.  The  contributions  of  sediment,  though 
considerable  at  times,  are  usually  so  small,  compared  with  the  immense 
quantities  brought  in  by  the  Missouri,  and  excavated  by  the  riner  itself 
from  its  banks  and  bed,  that  its  effect  is  not  discoverable. 

The  valley  throughout  this  section,  except  near  Grand  Tower  and  at 
the  Grand  Chain,  is  from  three  to  eight  miles  in  width.  Nearly  the 
whole  of  this  area  is  subject  to  overflow  in  time  of  floods.  The  gronnd 
generally  slopes  back  from  the  river  to  the  sloughs  and  lagoons  with 
which  the  bottom  is  interspersed ;  and,  as  in  like  manner  the  ground 
slopes  from  the  farther  bank  of  the  slough  or  lagoon,  the  probability 
that  these  lagoons  have  at  some  time  been  channels  carrying  large  vol- 
umes of  water  is  established.  Many  think  it  proves  them  to  be  sites 
of  old  beds  of  the  river,  a  conclusion  which  is  possible  but  not  neces- 
sary, since  any  considerable  volume  of  water,  escaping  over  the  banks 
of  a  minor  channel,  would  explain  the  terraced  formation  which  char- 
acterizes these  river-bottoms. 

The  third  section  extending  from  Commerce  to  the  mouth  of  the  Ohio, 
a  distance  of  thirty-seven  and  a  half  miles,  derives  its  distinguishing 
characteristics  from  the  entrance  into  the  alluvial  region,  where  the  nni- 
form  texture  of  the  soil  allows  the  river  to  shape  its  course  without 
restriction  ;  and,  secondly,  from  the  influence  of  tbe  Ohio. 

The  times  of  flood  of  the  Ohio  and  Mississippi  are  very  different ;  and 
as  the  Ohio  alone  is  able  to  cause  a  rise  to  a  stage  40  feet  above  low 
water,  when  the  Mississippi  is  comparatively  low,  the  phenomena  of 
back-water  are  of  frequent  occurrence,  and  its  ordinary  influence  ex- 
tends as  far  as  Commerce,  frequently  farther.  When  the  Ohio  is  high 
and  the  Mississippi  low,  the  current  through  this  section  is  slack,  but 
when  the  conditions  are  reversed  the  current  becomes  very  rapid.  Owing, 
in  a  great  measare,  to  these  excessive  changes  of  velocity,  the  channel 
is  very  unstable  and  the  erosions  extensive,  as  also  the  accretions. 
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The  foregoing  are  the  principal  distinctive  featare  of  the  sections  as 
^y  present  themselves  to  the  eye. 

It  mast  not  be  nnderstood  that  the  description  above  refers  to  the 
Bftvigable  channel,  when  the  river  is  spoken  of  as  following  the  bluffs, 
or  in  stating  that  the  coarse  of  the  river  is  remarkably  direct.  The  bed 
of  the  river  is  so  broad  that  the  channel  meanders  from  side  to  side 
witbin  the  bed  jast  as  the  bed  itself  meanders  in  the  valley  from  bluff 
to  Unf^  and  as  by  erosions  and  deposits  the  bed  of  the  river,  in  long 
periods  of  time,  traverses  the  valley,  so  the  channel  traverses  the  bed 
from  bank  to  bank,  justifying  the  remark  often  heard,  that  ^'  not  a  square 
rod  of  the  bed  ooald  be  pointed  out  that  had  not,  at  some  time,  been 
oov^ed  by  the  track  of  steamboats." 

The  movement  of  the  bed  is  ordinarily  so  slow  that  the  impression 
to  a  casual  observer  would  be  that,  as  a  general  rule,  the  changes  of  the 
river  were  comparatively  slight  and  of  no  great  importance,  as  they  do 
not,  within  short  periods,  so  completely  alter  the  contour  of  the  bends 
and  reaches  as  to  attract  notice.  Local  observers,  on  the  other  hand, 
noting  the  disappearance  of  landmarks,  realize  that  the  changes  are 
great,  and,  keeping  no  exact  record,  naturally  take  an  exaggerated  idea 
of  the  extent  and  rapidity  of  the  changes.    ' 

The  shifting  of  the  navigable  channel  is  continual,  sometimes  in  pro- 
gressive movement;  often  in  sadden  leaps;  the  water  forsaking  one 
eoorse  and  cutting  out  a  new  channel, in  a  very  different  direction,  with 
Tery  little  warning. 

The  unstable  chiyracter  of  the  bars  and  channels  renders  it  impracti- 
esUe  to  execute  surveys  and  maps  giving  in  detail  the  hydrography  of 
the  river  or  the  exact  form  of  the  bars.  If,  by  elaborate  survey,  these 
ftatiires^were  determined,  by  the  time  the  maps  could  be  executed  the 
changes  would  be  so  great  as  to  render  them  useless  for  any  practical 
porpose.  For  this  reason  maps,  descriptions,  and  plans  relating  to  the 
Mississippi  must  of  necessity  be  confined  to  general  features ;  details 
voold  tend  to  confuse  and  deceive  ratifer  than  assist  in  comprehending 
the  real  character  of  the  river,  and  the  inode  of  dealing  with  it  practi- 
cally. 

The  surveys  executed  under  the  act  of  Congress  of  June  23, 1874, 
famished  only  part  of  the  material  for  the  construction  of  the  maps  sub- 
mitted herewith,  and  could  not  do  more  because  of  the  limited  amount 
of  the  appropriation.  The  map  from  Alton  to  the  mouth  of  the  Meramec 
is  ooDstrncted  firom  surveys  made  in  1870, 1871,  and  1872,  and  does  not 
show  the  present  river  as  faithfully  as  could  be  desired.  Very  impor- 
tant changes  have  taken  place  at  and  below  the  mouth  of  the  Missouri 
siDce  these  surveys  were  made.  Below  the  Meramec,  the  shore-lines,  at 
all  points  where  improvements  are  desirable,  were  determined  by  actual 
sorvey  during  the  season  of  1874.  At  such  parts  of  the  river  as  are  now 
luiobstructed  by  bars,  the  shores  are  taken  from  the  best  data  of  former 
BttTveys,  corrected  by  reference  to  the  points  established  by  the  trian- 
gola^on  *made  in  1873  and  1874.  Although  not  strictly  accurate  in 
Btttters  of  detail,  the  fixed  triangulation-points  forbid  errors  of  sufficient 
inportanee  to  vitiate  any  conclusions  that  will  be  drawn  from  these 
^ttfis.  The  small  scale  of  the  maps  submitted,  and  the  fleeting  charac- 
toof  hydrographic  features  in  a  silt- bearing  river,  prevent  any  attempt 
todiow  soundings.  A  dotted  line  shows  in  important  localities  the 
chaanel  as  it  existed  at  the  time  the  surveys  were  made,  and  does  not 
pt<Dfe88  to  show  the  channel  during  the  season,  nor  as  it  existed  at  any 
q>6dfied  date  for  the  whole  length  of  river  shown.  A  considerable  por- 
tion of  the  survey  was  made  when  the  water  was  at  the  mean  stage, 
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another  part  at  a  stage  approaching  low  water,  but  none  at  extreme  low 
water.  Consequently  it  must  be  borne  in  mind  that  the  channel  marked 
out  is  more  direct  than  a  low-water  channel. 

Detail  maps  of  the  several  localities  have  been  prepared  for  special 
studies  of  localities. 

The  surveys  already  executed  aflFord  much  valuable  information  as  to 
what  the  tendencies  of  the  river  are,  but  do  not  give  any  information  as 
to  what  has  been  or  what  will  be.  It  is  essential  that  a  continuoos 
series  of  surveys  should  be  made  henceforth,  as  long  as  the  improve* 
ment  of  the  river  is  incomplete ;  and  it  is  to  be  regretted  that  no  sar- 
veys  were  made  previous  to  1873  which  can  be  made  available  in  the 
study  of  the  physics  and  hydraulics  of  this  portion  of  the  Mississippi. 
Begrettiug  the  omisision  of  the  collection  of  data  in  the  past,  the  neglect 
of  observations  and  full  records  now  would  be  inexcusable. 

The  value  of  the  triaugulation  lately  made  in  fixing  points  of  refer- 
ence, by  whose  aid  each  special  survey  can  l>e  located  in  its  proper  place 
and  relations,  and  the  exact  changes  of  the  river  indisputably  deter- 
mined, has  been  very  great.  The  necessity  for  a  triaugulation,  indad- 
ing  the  whole  valley  from  bluff  to  blufT,  at  an  early  date,  is  apparent,  to 
secure  and  verify  the  position  of  points  along  the  river,  the  greater  part 
of  which  are  liable  to  destruction. 

In  iiddition  to  surveys,  as  ordinarily  understood,  full  records  of  ob- 
servations of  stage  should  be  kept,  frequent  measurements  of  the  dis- 
charge made,  especially  at  the  extreme  stages,  and  special  investigations 
of  the  movement  of  silt,  in  bodies  and  in  suspension. 

Discharge-measurements  were  made  during  1873  and  1874  whenever 
the  surveying-party  should  find  a  suitable  place  and  opportunity  to  take 
the  necessary  observations  without  too  great  sacrifice  of  other  duties. 
The  series  is  short,  and  observations  were  never  taken  twice  in  the  same 
locality;  consequently  the  results  must  not  be  considered  final  nor  the 
conclusions  indicated  as  auythii^  more  than  approximations. 

Table  of  approximats  discharges,  ^c. 


1 

LocaUties. 

i! 

a- 

Fut 
21.8 

19.6 

14.54 

11.75 

10.  S5 

6.0 

6.9 

1 

1 

Sectional  area. 
Width. 

1 

i 

i! 

1 

Semarks. 

Below  foot  of  Carroll% 

Island. 
Brickey'amia 

On«  mile  above  mouib 

of  Ohio  River. 
Phladelphia  Point... 

TbretMinarters  mi'e 
above  ChoMier. 

Near  foot  of  Araenal 
Inland. 

Cape  Girardeau 

May  17, 1873 

July  23  and 

24. 1H73. 
July  13k  1874 

June  5  and  6, 

1874. 
Aag.  23, 1873 

Deo.  4  and  5. 

1874. 
Oct  23  and 

24, 1873. 

Sq.feet.  Feet 
73,664  2,500 

54,152   1,850 

39,508  2,425 

42,187  3,740 

28,912   1,740 

26,281   2;500 

20, 756,  1, 730 

1 

Feet. 
29.4 

20.9 

1&3 

U.2 

15.5 

10.5 

12.0 

FeeU 
5.005 

5.209 

5.13 

3.51 

3.69 

2.80 

3.44 

Ou./eet. 
368.747 

282.108 

902,524 

148.103 

99,312 

7a»4ef7 

71, 413 

Biver  riting  0.3  O. 
in  24  hours. 

in  24  hours. 
BiTerfiUling0.18fl. 
^    in  24  hoara. 
River  £alling0.25  ft. 

in  84  boors. 
Biver  falling  0.2  ft. 

in  94  hours. 

None  of  these  measurements  affording  an  extreme  low- water  discharge 
between  the  mouths  of  the  Ohio  and  Missouri  Eivers,  we  are  compelled 
to  deduce  it  api>roximately  from  the  observations  made  at  compara- 
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Uvelj  low  stages.  Beferring  to  the  table  and  comparing  the  two  obser- 
Tations  nntnbered  6  and  7,  when  the  stages  of  water  were,  respectively^ 
6  feet  and  6.9  feet  above  low  water^  it  will  be  observed  that  the  amount 
of  the  first  was  72,487  cnbic  feet,  and  that  of  the  latter  71,413  cubic  feet, 
the  former  exceeding  the  latter  hy  1,074  cubic  feet,  although  taken  ap- 
parently at  a  lower  stage  of  water. 

Accepting  these  resalts  as  approximately  correct,  they  suggest  the 
&ct  that  the  bottom  rises  and  falls  to  a  certain  extent  as  well  as  the 
water-surface ;  hence,  it  is  not  possible,  having  a  true  cross-section  at 
one  stage  of  water,  and  knowing  the  velocities  at  much  lower  stages,  to 
obtain  a  discharge  for  those  stages  by  making  the  proper  reduction  in 
depth  and  corresponding  reduction  of  sectional  area;  for  the  area  may 
be  lessened  by  deposits  or  increased  by  the  scour  during  the  interval. 

Now,  if  a  section  of  river  could  be  found  having  an  unchanging  bot- 
tom, by  the  proper  reduction  of  cross-section  to  the  low- water  stage,  we 
might  be  able  to  obtain  an  approximate  discharge  for  extreme  low 
water.  This  condition  is  approximately  fulfilled  at  the  Chester  section, 
where  the  bed  of  the  channel  proper  is  solid  rock.  The  proper  reduc- 
tion being  made,  the  sectional  area  becomes  14,986  square  feet. 

The  velocity  at  this  section  for  a  low- water  discharge  is  arrived  at  in 
the  following  manner : 

Comparison  of  the  stages  of  water  when  the  Gape  Girardeau  and 
Chester  discharges  were  taken,  shows  that  there  is  an  apparent  differ- 
ence of  elevation  of  3.35  feet.  The  Chester  section  reduced  to  this 
8tage  gives  a  sectional  area  of  21,805  square  feet.  Comparing  this  area 
with  that  obtained  at  Cape  Girardeau,  by  observation  it  was  found  to 
be  1,949  square  feet  in  excess.  Now,  since  this  area  obtained  by  reduc- 
tion is  greater  than  that  obtained  by  observation,  the  velocity  must 
be  less  at  Chester  than  at  Gape  Girardeau.  Dividing  the  discharge  ob- 
tained by  observation  by  the  sectional  area  obtained  by  reduction,  we 
obtain  for  a  velocity  at  this  stage  (6.9  above  low  water)  3.28  feet  per 
second.    Assuming  that  this  velocity  continues  to  diminish  in  the  same 

ratio   ^ aiia> ^=V'— V  to  a  low-water  stage,  we  obtain  2.44 

feet  per  second  as  the  velocity  for  a  low- water  discharge  at  the  Chester 
section. 

We  now  have  the  probable  low- water  area,  14,986  square  feet ',  and 
the  probable  low-water  velocity,  2.44  feet  per  second ;  their  product, 
36,565  cobic  feet,  is  the  probable  low-water  discharge.  We  can  now 
assnme  any  mean  depth  of  water  as  a  minimum ;  10  feet  would  prob- 
ably be  nciost  desirable.  By  using  this  depth  (or  any  other  desired)  and 
the  low-water  dischar^re  as  constants,  we  can  ascertain  the  proper  width 
of  water-way  at  different  localities  where  different  velocities  exist. 

The  following  table  is  presented  as  an  application  of  this : 


Dhakarg^     -t-  velocity.  =:    seotiooal  area     —    mean  depth    =    width  water-way. 


96.  sn 
38,365 
38,  MS 


%  feet  per  seoond. 

3  feet  per  aeoond. 

4  feet  per  eocond. 


18,883 
la,  188 
9,141 


10  feet. 
10  feet. 
10  feet. 


1,888  feet. 

1,818  feet. 

914  feet. 


The  fMacy  in  the  reasoning  by  which  the  above  conclusion  is  reached 
lies  chiefly  in  the  assamption  that  a  stage  of  6.9  feet  above  low  water  at 
one  point  corresponds  to  the  same  stage  at  a  point  seventy  miles  dis- 
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tant.  The  exact  low- water  reference  being  unknown  as  yet  at  the  locali- 
ties where  these  discharges  were  taken,  the  conclasious  reached  are  fieur 
from  satisfactory,  bat  are  the  best  approximations  now  available. 

No  observations  having  been  made  during  an  extreme  high-water 
stage,  no  data  exist  for  determining  the  proper  width  between  enter 
levees;  therefore  no  attempt  can  be  made  to  determine  this  until  more 
extensive  observations  have  been  made  bearing  on  the  subject. 

From  such  observations  as  are  on  record,  it  is  believed  that  at  a  bank- 
full  stage,  about  25  feet  above  low  water,  3,500  feet  is  the  proper  ap- 
proximate width. 

The  nnstable  character  of  the  Mississippi  has  its  origin  in  the  rapidity 
of  the  currents,  the  excessive  variations  of  volume,  and  in  the  loose 
texture  of  the  soil  through  which  the  river  works  its  way.  Since  none 
of  Uiese  causes  of  instability  can  be  changed  or  modified  essentially,  it 
is  necessary  to  accept  this  character  as  an  absolute  condition,  and  study 
its  phenomena,  in  order  to  gain  acquaintance  with  the  laws  or  general- 
ized facts,  and  thus  be  able  to  obtain  the  assistance  of  nature's  forces, 
rather  than  contend  against  them. 

'  Soundings,  taken  at  various  times  and  localities,  prove  conduaively 
that  the  depth  of  water  in  the  river  does  not  follow  the  rise  and  fall  of 
the  surface  as  given  by  gauge-readings.  While  one  would  not  be  justi- 
fied in  asserting  it  as  a  fact  universally,  it  is  abundantly  proven  that  the 
bars,  at  least,  rise  and  fall  with  the  water  to  a  degree  that  can  best  be 
expressed  in  the  statement  that  a  wave  of  sand  accompanies  the  wave 
of  water  in  a  rise,  but  moving  at  a  slower  rate. 

If  a  cross-section  of  the  river  be  taken  during  high  water,  the  sound- 
ings, reduced  by  the  known  height  of  the  surface  above  low  water,  will 
b^me  zero,  or  even  a  minus  quantity  in  many  sections,  and  always 
much  smaller  than  the  depth  known  to  exist  at  the  same  locality  at  low 
stages. 

Again,  comparing  the  depth  at  various  low  stages  upon  the  same 
bar,  it  will  be  found  that  the  depth  upon  the  bar  does  not  increase  or 
diminish  in  the  same  ratio  as  the  water  rises  or  falls,  but,  contrary  to 
what  would  be  expected,  the  depth  often  increases  as  the  river  falls, 
and  diminishes  as  the  water  rises  on  the  gauge.  In  the  language  of 
boatmen,  the  bars  ^'  cut  out "  in  a  falling  and  '^  flatten  out "  in  a  rising 
river. 

Since  we  know  that,  at  ordinary  high  waters,  the  low- water  channels 
are  completely  tilled  with  sand,  or  very  nearly  so,  the  question  is  sug- 
gested whether  in  great  floods  the  same  is  not  true  in  a  greater  degree; 
in  other  words,  whether  a  considerable  part  of  the  ordinary  river-bed 
is  not  occupied  by  sand  instead  of  water  f  If  this  be  so — and  facts,  so 
far  as  observed,  indicate  that  it  is — the  height  reached  by  floods 
depends  upon  the  amount  of  sand  accumulated  in  the  bed  as  much  as 
upon  the  volume  of  water  passing;  and,  moreover,  it  becomes  probable 
that  the  influeuce  of  tributaries,  in  raising  the  river,  often  exceeds  the 
ratio  of  the  volume  of  water  they  contribute.  As  they  come  in  at  times 
very  highly  charged  with  sediment,  especially  the  Missouri,  a  portion 
of  this  sediment  is  deposited,  occupying  and  obstructing  the  water-way. 
The  remainder,  borne  along  mingled  with  the  waters,  and  thus  diminish- 
ing their  fluidity,  and  therefore  the  velocity  of  the  flow,  also  assists  in 
the  heaping  up  of  the  waters. 

At  first  thought  the  discussion  of  flood-phenomena  may  not  seem  per- 
tinent to  the  subject  of  improving  the  channel.  Since  navigation  is  not 
mpeded  at  floods,  many  hold  to  the  opinion  that,  so  far  as  navigation  is 
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^ODcenied,  the  river  at  its  higher  stages  may  be  left  to  itself,  and  that 
practical  operatioDS  for  improvemeot  should  be  limited  to  the  low- water 
bed,  and  look  ooly  to  deepeDing  the  water  over  the  bars. 

Bat  if  the  sand- wave  fills  the  ordinary  bed  at  times  of  flood  to  any 
great  extent,  there  is  reason  to  apprehend  that  an  entirely  new  channel 
may  be  made,  flanking  the  works  of  improvement,  and  disturbing  the 
channel  above  and  below  for  considerable  distances.  Moreover,  there 
mast  always  be  a  period,  during  the  decline  from  a  flood-stage,  when 
tiie  channel  maintained  by  the  flood  must  change,  to  adapt  itself  to  the 
dimiDished  volume ;  for  the  floods,  following  the  straightest  cuts  and 
along  the  shortest  lines,  convey  the  heavier  and  harder  materials  with 
them.  The  low-water  volume,  small  in  quantity  and  possessing  less 
power,  generally  works  its  way  through  the  softer  portions  of  the  bed 
along  the  bends,  &c. 

T^  shifting  of  the  channel,  due  to  the  varying  volume  of  water,  is  a 
£bu^  observable  in  all  rivers,  and  the  Mississippi  differs  only  in  that  the 
changes  are  more  radical.  During  the  transition  period,  the  channel 
most  be  uncertain  and  comparatively  shoal ;  and  the  only  remedy  is  to 
control  the  flow  at  all  stages,  at  least  to  the  extent  of  keeping  the  per- 
manent low-water  channel  within  the  width  of  the  channel  at  ordinary 
high  water.  As  the  high-water  channel  is  always  much  wider  than  the 
low,  this  would  seem  to  be  practicable,  the  main  difQculty  arising  from 
the  fact  that  the  low-water  channel  is  much  more  tortuous  than  the  high. 

Considered  as  to  hydrography  and  the  direction  of  the  currents,  the 
Mississippi,  when  low,  is  not  the  same  river  as  when  high,  and  obviously 
the  problem  of  a  permanent  and  complete  improvement  involves  the 
reconciliation  of  these  diversities. 

The  bars  in  the  Mississippi  are  chiefly  composed  of  movable  sand,  and 
travel  down  stream  at  a  rate  in  proportion  to  the  velocity  of  the  current, 
changing  their  shape  as  they  pass  the  bends  of  the  river  or  meet  with 
obstractions  that  lessen  the  velocity,  or  deflect  the  current  from  its  uat- 
oral  direction. 

These  bars  overlap  each  other  so  that  a  longitudinal  section  of  the 
riverbed  would  show  inequalities  similar  to  the  surface  of  a  shingle  roof, 
as  shown  by  the  full  lines  in  Fig.  1. 

The  dott^  line  shows  the  changes  that  are  constantly  taking  place  in 
the  surface  of  the  bars.  The  material  from  a  a  a  is  deposited  in  the 
dead  angle  b  b  b^  the  bars  preserving  substantially  their  shape,  but 
traveling  down  stream.  A  plan  of  sand-bars  upon  a  perfectly  straight 
reach  of  river,  which  presents  a  cross-section  approximating  the  trape- 
zoidal form,  the  crest  of  the  bar  being  the  highest  about  midwi^  be- 
tween banks,  is  shown  in  Fig.  2. 

Of  course  we  do  not  find  this  regularity  in  all  parts  of  the  river.  In 
iact,  if  it  were  possible  to  make  the  river  perfectly  straight,  it  would 
not  long  remain  so,  unless  the  banks  were  protected  from  erosion. 

We  usually  find  reach^  which  are  straight  in  general  direction, 
broken  up  into  very  short  curves  and  approaching  the  form  presented 
at  well-defined  curves,  as  shown  in  Fig.  3. 

The  introduction  of  any  foreign  substances,  such  as  snags,  drift-piles, 
&c,  will  change  materially  the  shape  and  movement  of  the  bars ;  so 
abo  will  the  curves  of  the  banks.  When  the  river  rises  the  movement 
of  the  bars  is  more  rapid,  and  as  the  bottom  of  the  river  also  rises  and 
&U8  again  with  the  water,  a  channel  is  then  formed  in  a  new  place  as 
the  water  recedes,  the  crest  of  the  bar  giving  way  at  its  lowest  point, 
which  is  usually  nearest  the  shore,  generally  leaving  a  pool  of  water 
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below  each  bar,  and  the  low-water  chanael  winding  from  side  to  side 
nnder  the  crests  of  the  bars  and  through  the  pools. 
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Tbe  foregoing  is  given  as  a  generalized  statement  of  the  form  of  the 
bars,  and  suggests  that  the  position  of  the  bars  is  determined  by  the 
outline  of  the  banks.  The  freqnent  apparent  exceptions  foand  in  the 
Mississippi  are  reconcilable  by  keeping  in  mind  a  distinction  between 
the  banks  of  the  low-water  river  and  those  of  the  river  at  high  stages. 
The  diy  bars  form  secondary  banks  at  low  stages,  and  to  these  banks 
tlie  extreme  low-water  channels  conform. 

It  is  a  fact  well  known  that  in  the  case  of  rivers  flowing  throngh 
aDuvion  the  channel  follows  a  succession  of  cnrves,  convex  connecting 
with  concave,  and  that  the  deepest  water  generally  follows  the  concave 
bank.  The  steamboat  crossings  are  along  diagonal  lines,  ranning  from 
near  the  lowest  point  of  one  concavity  to  a  point  above  the  apex  of  its 
alternate  opposite  concavity. 

From  some  observations  made  npon  the  Garonne,  the  point  of  deepest 
water  in  abend  was  fonnd  to  be  several  handred  feet  below  the  apex  of 
the  cnrve,  and  the  shoalest  water  along  a  convexity,  at  aboat  tbe  same 
distance  below  its  apex ;  even  where  bounded  bv  rocky  banks,  this  effort 
at  curvatures  is  apparent. ,  Two  instances  of  it  may  be  pointed  out, 
viz:  at  Gape  Ginq  Homme,  where  the  right-hand  bluff  above  the 
point  is  slightly  concave  toward  the  river.  The  channel,  following 
this  bluff  closely,  makes,  after  passing  the  point,  a  reverse  curve  of  con- 
siderably smaller  radius,  evidently  limited  to  this  degree  by  the  rocky 
Fountain  Bluff.  At  Gape  La  Groix  the  case  is  still  analogous,  though 
the  channel  curves  sharply  round  the  point  and  straightens  down  to  the 
Orand  Chain. 

Evea  in  rivers  flowing  throngh  alluvial  beds,  tbe  apparent  anomaly 
of  the  channel  being  found  directly  under  the  point  occasionally  obtains, 
and  can  be  explained  by  the  fact  that  the  velocity  carries  the  gravel 
and  other  hard  materials  past  the  point,  the  inertia  of  the  moving  mass 
being  so  great  as  to  keep  it  in  its  direct  path  until  arrested  by  the 
opposite  shore. 

The  channel  through  the  section  between  Gommerce  and  the  month 
of  tbe  Ohio  is  subject  to  greater  variations  than  the  other  sections 
because  the  soil  is  more  uniformly  alluvial,  and  the  variations  of  velocity 
very  great.  As  already  stated,  the  current  is  slack  when  the  Ohio  is 
relatively  higher  than  the  Mississippi;  at  such  times  much  of  the  sedi- 
ment brought  to  this  section  must  necessarily  be  deposited  by  the  com- 
paratively still  water ;  to  be  removed  in  whole  or  in  part  when,  the 
conditions  being  reversed,  the  current  through  this  section  becomes 
more  rapid  than  at  any  other  part  of  the  river.  The  changes  consequent 
npon  these  variations  of  velocity  differ  in  degree  only  from  those  occur- 
ring in  other  sections,  and  will  require  greater  care  and  expense,  in  any 
works  for  its  improvement,  than  elsewhere,  but  there  is  no  reason  to 
donbt  that  success  can  be  assured  in  the  application  of  the  same  general 
system. 

Tbe  banks  of  alluvion  in  all  the  sections  are  light  and  movable,  with 
strata  of  quicksand  underlying  or  outcropping  in  many  places.  These 
banks  are  constantly  changing  from  the  action  of  the  current  npon  them. 
In  addition,  the  water,  when  high,  saturates  tbe  bank,  while,  at  the 
same  time,  it  aids  in  supporting  it.  As  the  water  falls,  the  saturated 
earth,  under  its  increased  weight,  and  its  tenacity  lessened  by  satura- 
tion, falls  off  in  large  masses,  and  is  taken  up  by  the  current.  The 
quicksand,  semi-fluid  as  it  is,  when  it  moves  laterally,  removes  the  sup- 
port of  the  superincumbent  mass,  another  cause  of  slides. 

Another  patent  cause  of  action  upon  tbe  banks  comes  from  the  waves 
of  passing  steamers,  and  their  action  has  been  found  energetic  enough 
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to  aflfect  the  bank,  even  when  revetted  ii^ith  stone,  the  wave  action  being 
propagated  through  the  interstices  of  the  revetment-stone. 

At  what  depth  the  bed-rock  underlies  the  sand,  graveli  &o.,  of  the 
river  is  only  known  for  a  few  places  where  borings  have  been  made. 
But  the  question  cannot  have  much  practical  bearing,  since  the  depth 
to  the  rock  is  usually  so  great  as  to  forbid  the  idea  of  seeking  rock- 
foundations. 

The  transportation  of  sediment  by  running  water  is  a  topic  that  has 

been  often  discussed,  and  many  theories  advanced  to  explain  the  facts. 

The  discrepancies  of  the  theories  even  now  held  by  different  writers  is 

proof  that  the  facts  have  not  been  collected  and  studied  to  a  degree 

'  Justifying  any  statement  being  put  forward  as  absolute  truth. 

It  is  recognized  that  the  power  to  abrade  and  transport  is  related  to 
the  velocity ;  also  to  the  character  of  material.  Besides  these  obvious 
elements  there  are  others— -continuity  and  change  of  direction  and 
depth — ^which  have  an  undoubted  influence ;  but  the  relative  power  of 
each  element  in  producing  the  result  is  wholly  undetermined ;  nor  is  it 
certainly  known  whether  all  the  elements  have  been  discovered. 

A  shade  of  the  truth  probably  pervades  all  the  theories,  but  mixed 
with  much  error,  arising  from  their  having  been  based  upon  the  study 
of  a  single  stream,  and  that  presenting  probably  extreme  conditions. 
From  France  comes  the  theory  of  the  controlling  influence  of  breaks 
in  the  continuity  of  the  direction  or  in  the  changes  of  direction ;  from 
India,  the  theory  that  water,  flowing  between  banks  or  over  beds  of 
loose  material,  carries  a  load  of  sediment,  bearing  a  fixed  ratio  to  the 
velocity,  subject  to  modifications  by  depth,  and,  of  course,  the  character 
of  the  material  carried.  Briefly  stated,  in  a  river  flowing  in  a  bed  whose 
material  is  uniform,  the  amount  of  sediment  borne  varies  directly  as 
the  velocity  and  inversely  as  the  depth ;  and  that  the  water  passing 
any  section  is  always  charged  with  the  full  amount  of  matter  which  it 
is  capable  of  carrying.  Consequently,  the  load  borne  varies  with  every 
change  of  velocity,  however  slight;  dropping  a  portion  of  the  load  when 
velocity  is  diminished  Irom  any  cause,  producing  sand-bars,  and  reoov- 
^nng  its  load  by  attack  on  the  bottom  or  banks  when  the  velocity 
increases  resulting  in  erosions ;  while  with  a  uniform  velocity,  neither 
erosion  nor  deposit  can  take  place.  According  to  this  theory,  uniform 
motion,  with  its  attendant  saturation  with  sediment,  should  be  the 
object. 

According  to  the  impact  and  friction  or  change  of  direction  theory, 
deposits  are  inevitable  if  sediment  is  borne,  and  erosions  must  occur  if 
the  angle  of  impact  exceeds  a  limit  proportioned  to  the  resisting  power 
of  the  soil ;  consequently,  according  to  this  theory,  the  object  is  to  dimin- 
ish the  amount  of  material  in  motion,  to  prevent  deposits,  and  to  check 
erosions  by  protecting  the  banks  exposed  to  attack,  and  to  prevent  tlie 
occasion  for  injurious  action  by  securing  an  unbroken  continuity  to  direc- 
tion, and  reduction  of  the  angle  of  impact  by  regulating  the  outline  of 
banks  to  a  succession  of  osculating  curves. 

Experience  has  shown  that  practice  under  the  latter  theory  is  attended 
with  success.  The  former  theory  rests  upon  observations,  but  has  not 
been  tested  by  practical  works  for  the  improvement  of  rivers  based  upon 
the  principles  given.  One  prominent  fact  observable  on  the  Mississippi 
is  contradictory  of  the  practical  part  of  the  equilibrium  or  India  theory, 
for,  as  has  already  been  stated,  the  waters  of  the  Mississippi  and  Mis- 
souri Bivers  flow  side  by  side  for  many  miles,  with  a  distinct  line  of 
division  between  clear  and  muddy  waters.  Where  the  waters  of  these 
rivers  first  come  in  contact,  the  clear  water  of  the  Mississippi  is  pressed 
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agaiost  the  allavial  bank  on  the  Illinois  side,  which  it  cuts  into  rapidly, 
and  in  the  clear  part  of  the  rirer  is  foand  the  deepest  water  and  most 
riHIHd  carrent.  Passin;^  into  Sawyer  Bend,  on  the  Missouri  side,  the 
Missoori  water  comes  in  contact  with  a  bank  similar  to  that  previously 
pressed  by  the  Mississippi  waters,  and,  althongh  thick  with  sediment, 
the  erosion  at  this  place  fully  equals  that  above;  continuing  past  the 
dty  of  Saint  Louis,  the  water  comes  to  the  bridge  with  the  line  of  divis- 
ion yet  distinct,  and  immediately  below  the  clear  Mississippi  water 
presses  upon  a  bar  upon  the  Illinois  side  without  any  remarkable  attack. 
Thus  it  may  be  traced  until  the  difference  in  the  waters  fades  out,  but 
without  developing  anywhere  the  marked  erosions  of  the  Illinois  bank, 
or  the  alternative  extensive  deposits  on  the  Missouri  side  which  the 
theory  would  demand ;  for,  according  to  it,  it  should  be  impossible  for 
two  neighboring  fillets  of  water  to  flow  over  the  same  bed,  and  with 
equal  velocities,  without  carrying  an  equal  load.  The  case  has  been 
traced  so  far  that  each  kind  of  water  has  undergone  both  increase  and 
dimioution  of  velocity,  and  many  changes  of  depth  and  direction. 

Many  facts  are  required  to  establish  a  theory ;  one,  if  unreconciled, 
ean  disprove  it.  When  the  attention  of  the  author  of  this  theory  was 
called  to  the  fact  here  presented,  he  replied : 

*  *  *  In  the  examples  of  the  large  American  rivers  you  refer  to,  where  the  Mis- 
souri brings  down  water  qnite  tar-bid,  while  the  Mississippi  is  nearly  a  clear  stream,  I 
woakl  obsenre  that,  where  the  load  of  solid  matter  held  in  suspension  is  not  probably 
the  one-thousandth  part  of  the  weight  of  the  water  flowing  down,  it  may  be  practically 
impossible  to  observe  any  retarding  of  the  velociry  on  account  of  the  load  transported : 
bat  with  such  torrents  as  above  described,*  bringing  down  a  large  percentage  of  solid 
matter,  and  with  water  loaded  with  sewage,  I  believe  it  is  possible  by  experiment  to 
discover  a  difiereoce  in  the  velocities,  as  compared  with  pure  water  with  the  same  slope 
md  transverse  section. 

The  examples  above  given  of  water  flowing  at  great  velocities,  pitching  about  bowl- 
ders, show  that  a  certain  power  must  be  exert«d  which  offers  some  resistance  to 
the  flow  of  the  water,  and  if  so  with  rocks  or  bowlders  forced  to  bound  forward,  so  with 
ahingle,  saod,  or  the  finest  particles  of  clay  will  the  flow  of  every  stream  be  somewhat 
Bstarded  in  some  proportion,  due  to  the  quautity  and  quality  of  the  load  transported. 
In  the  case  of  the  Missouri  River,  I  believe  that  it  will  be  found  that  the  rock  and  soil 
of  which  its  catchment  basin  consists  is  composed  of  materials  that  have  already 
undergone  the  abrasion  of  water,  while  that  of  the  Mississippi  will  be  found  more  crys- 
telline,  and  sand  will  predominate  instead  of  mud.  In  proof  of  the  power  of  flowing 
water  picking  up  its  load,  I  may  here  state  that  in  the  cold  season  the  water  is  quite 
clear,  and  a  rupee  can  be  seen  at  depths  exceeding  10  feet  at  the  head  of  the  Ganges 
Csoal;  at  the  sixth  mile  the  rupee  is  lost  sight  of  at  5  feet  below  the  surface;  at  the 
twelfth  mile,  about  4  feet ;  at  3  feet  depth  the  rupee  can  be  seen  some  twenty  miles 
down  the  oaoal ;  and  so  on  did  the  muddiness  of  tne  water  go  on  increasing  till  aboat 
the  fortieth  mile,  when  a  saturated  load  of  solid  matter  was  attained.  It  was  there- 
fore in  these  first  forty  miles  that  all  serious  action  on  the  canal  bed  and  banks  took 
pbee  prior  to  the  time  I  held  up  the  surface  of  the  water  at  the  falls;  and  in  my  report 
of  November,  1861. 1  estimated  the  cutting  that  had  then  taken  place  in  the  first  forty 
mika  at  some  eighty  or  ninety  millions  of  cubic  feet  of  earth.  It  was  by  observing 
this  cutting  in  the  upper  portions  of  the  canal,  add  the  tendency  of  the  stream  to 
change  its  channel  lower  down,  which  led  me  to  think  of  this  abrading  and  transport- 
ing power  of  water ;  and  it  was  my  native  foreman.  Sahib  Sing,  who  first  drew  my 
•ttention  to  the  fact  that  this  abrading  action  on  the  bed  only  took  place  when  the 


v^ber  admitted  into  tiie  canal  was  comparatively  clear,  and  not  when  the  Ganges  was 

',  passing  down  turbid  water,  which  can  only ' 
lix  months  in  the  year. 


is  flood,  passing  down  turbid  water,  which  can  only  be  compared  to  pea-soup,  for  nearly 


The  writer  of  the  above,  in  dwelling  upon  the  turbidness  of  the  water 
in  qoestion,  seems  to  have  lost  sight  of  the  fact,  or  at  least  does  not 
aeem  to  attach  mach  importance  to  it,  that  large  quantities  of  matter 
niay  be  held  in  solution,  the  capacity  for  which  varies  with  different 
•mis;  also,  of  the  fact  that  the  capacity  of  a  stream  to  abrade  is  mainly 
doe  to  its  living  force,  (M  V^)  a  function  of  its  mass  and  velocity;  and 

*  Certain  mountain-torrents  in  India,  here  referred  to. 
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that  the  factors  may  change  and  the  prodact  remaia  the  same, 
resistance  to  abrasion  depends  upon  the  nature  and  shape  of  the  bi 
aud  bottom.  The  matter  becomes  complicated  when  taken  np  in 
shape ;  and  while  Mr.  Login's  statement  of  facts  is  entitled  to  fnll  res 
and  belief  for  the  locality  to  which  he  refers,  it  does  not  follow,  by 
means,  that  the  theory  is  applicable  to  the  Mississippi  Biver. 

In  the  first  part  of  the  foregoing  extract  Mr.  Login  is  defending 
proposition  that  the  transportation  of  sediment,  being  work,  mast  1 
ttie  expense  of  force,  and,  in  the  case  of  running  water,  gravity  b 
the  moving  force,  its  expenditnre  mast  diminish  the  velocity.  Whc 
this  be  accepted,  or  the  view  taken  that  mixture  of  foreign  mi 
diminishes  the  fluidity  of  the  water,  is  practically  immaterial; 
velocity  would  be  less  in  either  case  than  for  pure  water,  thoagh,  s 
8a.YS,  the  effect  woald  be  inappreciable  except  in  extreme  cases. 
propiDrtion  of  sediment  in  this  part  of  the  Mississippi  Biver  andei 
ciission  has  been  stated,  in  a  report  made  to  the  public-school  boai 
Saint  Louis,  to  be  ^^W  part  in  volume.  Noting  that  Mr.  Login  li 
the  sediment-saturated  waters  he  observed  to  pea-soup,  and  remen 
ing  that  his  idea  of  pea-soup  is  English,  it  is  evident  that  the  wate 
the  Mississippi  do  not  approach  such  saturation ;  consequently, 
theory  does  not  apply  practically  to  the  Mississippi. 

Mr.  Login's  observations  show  that  the  point  of  saturation  is  8 
times  reached ;  and  he  does  not  assert  that  water  flowing  over  an  u 
ble  soil  is  always  «o  saturated ;  rather  the  contrary ;  for  he  says  ti 
r4.'qmred  the  active  erosion  for  a  distance  of  forty  miles  in  the  Oa 
Caual  before  the  point  of  saturation  was  reached.  The  violent 
unwarranted  assumption  that  a  given  current  is  always  charged 
the  full  load  of  solid  matter  that  it  is  able  to  carry  has  been  add( 
his  statement,  and  is  abundantly  disproven. 

Passing  from  theory  to  the  practical  question  of  securing  the  6\ 
definitely  placed  before  us  by  the  order  of  Congress  requiring  this  su 
to  be  made,  which  was  to  obtain  plans  and  estimates  for  the  improvei 
of  the  Mississippi,  so  as  to  secure  a  navigation  affording  a  depth  < 
least  6  feet,  at  the  lowest  stages  of  water,  from  the  mouth  of  the  111 
to  Saint  Louis,  and  8  feet  from  Saint  Louis  to  the  mouth  of  the  Ohic 
first  inquiry  is  concerning  the  character  of  the  navigation  desired.  I; 
the  requirement  specifies  the  lowest  stages  of  water,  it  must  be  ui 
stood  that  the  same  or  a  greater  depth  is  expected  at  all  stages  a 
the  lowest.  The  lowest  stage  known  does  not  occur  when  navigati 
practicable  in  the  section  of  river  under  consideration,  being  a  C( 
qucnce  of  ice-gorges  above  the  point  of  observation,  acting  as  dai 
uniting  off  for  a  time  the  supply  of  water  to  the  river  below,  wl 
therefore,  drains  out.  Such  abnormal  occurrences  cannot  be  prov 
against. 

Taking  the  lowest  stage  to  mean  the  lowest  occurring  when  navig 
13  not  suspended  by  the  rigor  of  the  season,  the  obtaining  of  the  dc 
specified  at  that  stage  does  not  necessarily  imply  the  existence  of 
or  a  greater  depth  at  all  higher  stages;  for,  as  has  already  been  st 
the  channel-depth  sometimes  increases  as  the  river  falls. 

The  depth  of  a  river  depends  upon  the  form  as  well  as  upon  the 
of  cross-section,  and  a  large  area  may,  from  immoderate  width,  a 
less  depth  than  a  smaller  but  narrower  section — a  consideration  of  ( 
i[Dportauce  in  determining  the  plan  of  improvement. 

Another  requirement  of  improved  navigation  is,  that  it  should  b 
1i£ible.  The  possibility  that  an  improved  navigation,  after  being  a 
able  for  one  or  more  seasons,  may  deteriorate,  would  forbid  the  in 
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ment  of  capital  in  floatiDg  stock  and  the  other  facilities  requisite  to  the 
tensaction  of  business.  Commercial  relations  are  so  extended  and  deli- 
cate that  an  inferior  and  more  costly  rente  of  transportation  will  be 
preferred  to  one  having  the  advantage  in  these  respects,  but  which  can- 
not be  relied  on  for  fntnre  engagements.  This  quality  being  in  some 
degree  wanting  in  the  Mississippi  route,  is  one  of  the  principal  reasons 
▼by  the  business  of  transportation  upon  this  route  has  not  kept  pace 
with  the  development  of  the  territory  it  drains. 

The  demand,  then,  is,  first,  that  a  good  navigation  be  obtained ;  sec- 
ond, that  it  be  maintained. 

The  magnitude  of  the  river  and  of  the  interests  at  stake,  which  occasion 
the  demand  for  its  improvement,  measure,  the  one  the  task,  the  other 
the  means  of  accomplishing  it.  How  great  these  are,  it  is  not  the  de- 
dgn  here  to  consider;  but  it  is  assumed  that  they  are  in  dne  proportion, 
and  that  the  only  questions  before  an  engineer  are,  what  can  be  done, 
the  plan  of  operations,  and  the  mode  of  conducting  these  operations. 

The  first  demand,  that  a  good  navigation  be  obtained,  is  satisfied  with 
depth  of  channel.  Oombined  with  the  second,  that  it  be  maintained, 
the  continued  existence  of  the  channel  is  required,  or  the  provision  of 
ample  and  efficient  means  for  its  restoration,  whenever  impaired,  so 
quickly,  that  practically  no  interruption  shall  occur.  The  first  alterna- 
tive implies  permanent  works ;  the  latter  may  be  satisfied  by.  tempo- 
rary. 

Many  persons,  as  before  adverted  to,  hold  to  the  opinion  that  atten- 
tion should  be  confined  to  the  amelioration  of  the  low- water  channel,  as 
it  defines  itself  year  by  year.  Therefore,  a  consideration  of  the  various 
modes  of  effecting  a  temporary  benefit  is  necessary  to  a  fair  discussion 
of  the  subject  before  us. 

The  effort  for  this  purpose  must  be  directed  to  opening  a  passage 
through  each  bar  as  required,  and  as  the  bars,  or  reefs,  are  compara- 
tively short  in  the  direction  of  the  channel,  it  is  supposed  that  all  that 
is  needed  is  to  make  through  the  crest  Of  the  reef  an  opening  wide 
enough  for  navigation,  and  that  the  increased  strength  of  current  will 
keep  it  open  for  the  remainder  of  the  low-water  season.  If  it  were 
possible  to  consider  the  reefs  as  abiding  in  nearly  the  same  position 
throughout  a  season,  this  mode  of  opening  a  channel  would  be  simple 
and  apparently  easy ;  as  the  appliances  use<],  after  accomplishing  the 
end  at  one  locality,  could  be  moved  to  another,  and  thus,  in  succession, 
a  single  equipment  would  answer  for  a  considerable  extent  of  river. 
But  as  the  sand  reefs  have  a  progressive  motion  iu  many  cases,  obliqde 
to  the  line  of  deepest  water,  the  channel  is  crowded  out  of  its  first 
position,  and  a  new  crest  is  formed,  a  process  which  can  repeat  itself 
many  times  in  a  season.  This  tendency,  in  connection  with  the  shitting 
of  the  channel  already  mentioned,  as  attending  decrease  of  volume, 
will  make  frequent  returns  of  the  equipment  to  the  same  locality  neces- 
nary,  and  instead  of  maintaining  a  good  navigation  over  a  long  extent, 
it  will  be  found  in  practice,  that,  to  be  effective,  an  equipment  would 
find  full  employment  upon  two  or  three  crossings,  and  while  an  opening 
is  being  made  the  appliances  must  occupy  the  channel ;  which  is  a 
seiions  objection.  In  order  that  these  opened  passages  may  maintain 
themselves,  it  Is  necessary  that  the  additional  area  obtained  in  the 
diannel  should  be  compensated  by  the  filling,  or  obstructing,  of  an 
equivalent  area  from  some  other  part  of  the  cross-section,  outside  of  the 
channel ;  otherwise,  we  expect  the  impossibility  that  a  certain  volume 
with  unchanged  or  increased  velocity  should  fill  an  increased  area. 
These  remarks  apply  with  equal  pertinence  to  two  classes  of  appli 
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ances,  viz,  scraping,  dredging,  or  agitating  machinery,  and  portable 
dams.  Comparing  the  merits  of  these  classes  of  devices,  the  advan- 
tage woald  be  in  favor  of  portable  dams  in  first  cost  and  operating  ex- 
penses. Both  classes  have  been  tried,  and  have  demonstrated  their 
ability  to  open  a  way  through  a  reef;  bat  the  results  have  not  been  satis- 
factory hitherto,  becaase  not  lasting.  It  may  be  objected  to  this  state- 
ment that  the  permanency  of  channels  opened  by  portable  dams  has 
not  been  tested,  as  the  only  extended  series  of  experiments  on  the  plan 
of  opening  bars  has  been  with  the  Long  scraper;  but  it  must  be  admitted 
that  the  performance  of  an  opened  channel  cannot  depend  upon  the 
means  by  which  the  opening  was  made  when  the  means  are  removed 
from  the  scene.  The  competition  between  devices  for  this  purpose  is 
limited  to  cost  and  efficiency  in  opening,  and  it  is  not  the  purpose  here 
to  discuss  the  relative  merits  of  devices,  but  to  consider  the  results 
which  may  be  attained  by  their  use.  Experience  indicates  that  to 
maintain  a  channel  in  this  way  would  require  an  equipment  for  each 
section  of  10  miles,  to  be  kept  in  active  operation  daring  the  low-water 
season  of  each  year  for  all  time,  and  the  results  then  uncertain,  and 
a  serious  disadvantage  attending  the  application  of  the  system. 

A  permanent  improvement  must  of  necessity  be  designed  and  exe- 
cuted in  entire  harmony  with  the  natural  laws  of  the  river.  A  mighty 
river  is  impatient  under  restraint;  can  be  led,  but  not  driven.  In  one 
sense,  the  difficulty  of  executing  a  plan  of  improvement  increases  much 
more  rapidly  than  the  size  of  the  stream  ;  in  another  sense,  the  potent 
forces,  judiciously  handled,  can  be  made  to  do  no  inconsiderable  part  of 
the  work. 

Permanent  works  may  be  considered  as  serving  a  twofold  purpose ; 
first,  to  obtain  and  maintain  a  good  navigable  channel;  second,  to 
protect  the  adjacent  lands  from  erosion  and  overflow.  The  navigation 
interest  is  without  question  the  only  one  now  to  be  considered ;  but  the 
landed  interest  will  certainly  derive  important  incidental  advantages 
from  the  permanent  improvement  of  the  channel. 

The  maintenance  of  a  good  navigable  channel  requires — 

1st.  Sufficient  depth  at  all  stages. 

2d.  A  judicious  location. 

3d.  Stability  in  position. 

4th.  Facility  of  approach  to  landings. 

5th.  Easy  changes  of  direction. 

6th.  Moderate  velocity  of  current. 

These  requirements  stand  above  in  the  order  of  their  importanee. 
The  first  is  a  condition-precedent,  and  must  be  satisfied.  In  solving  the 
problem  of  securing  depth  of  water,  we  have  to  deal  with  certain  ele- 
ments, all  to  some  degree  variable,  either  naturally  or  artificially,  and 
the  combination  of  the  whole  fixes  the  depth  at  any  given  time  and 
place.  These  elements  are  width,  volume,  and  velocity ;  and  the  latter 
term  depends  upon  the  slope,  or  descent,  and  distance,  as  its  controlling 
elements.  Of  the  terms  of  this  function  the  slope  is  fixed  naturally,  if 
we  compare  the  elevations  of  geographical  points  connected  by  fixed 
lines ;  but  if  the  length  of  the  lines  can  be  varied,  then  to  that  extent 
slope  is  an  element  subject  to  control ;  also,  the  same  result  may  be 
reached  by  producing  a  different  distribution  of  the  fall.  To  deepen  a 
channel  by  changing  its  slope  would  be  equivalent  to  lengthening  the 
river.  (The  change  of  distribution  of  fall  involves  its  concentration  by 
dnms,  a  method  clearly  inapplicable  to  a  large  silt-bearing  river.) 

Volume  is  an  element  which,  for  periods  of  time,  is  fixed  naturally ; 
but  the  discharge  may  be  distributed  artificially,  so  as  to  be  more  nearly 
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miifomi  than  the  supply.  The  proposition  to  feed  rivers  at  low  stages 
horn  reservoirs  filled  at  the  higher  is  practicable  with  small  streams, 
hot  for  large  rivers,  the  areas  required  for  reservoirs  and  the  cost  of 
retaining-dams  become  so  enormous  '  as  to  render  the  proposition 
impracticable. 

The  element  of  width  is  so  evidently  within  the  range  of  control,  that 
no  argoment  is  required  to  establish  the  position  that  contraction  of 
widths  is  the  easiest  and  most  practicable  mode  of  increasing  the  depth 
of  channel  in  all  cases  where  the  volume  is  practically  beyond  our  abil- 
ity to  control ;  in  some  cases,  in  addition  to  contracting  width,  it  would 
be  advisable  to  lengthen  the  channel.  It  will  be  seen  that  shortening 
mast  be  avoided,  as  a  rule ;  for  the  effect  of  a  shortened  course  is  to  in- 
crease the  slope  and  velocity,  which  would  require  an  inordinate  con- 
traction of  width  to  obtain  the  desired  depth,  and  the  increased  velocity 
woald  endanger  stability. 

The  second  requirement,  the  judicious  location  of  the  improved  chan- 
Del,  includes  the  purely  engineering  consideration  of  following  the  natu- 
ral tendencies  of  the  river,  or  at  least  the  negative  proposition,  that  no 
miDatnral  changes  of  position  should  be  made  or  unstable  natural  con- 
ditions be  accepted,  and  also  due  consideration  of  the  convenient  use 
of  the  channel  for  all  the  purposes  incident  to  navigation  and  commerce. 

In  the  consideration  of  this  topic,  we  come  in  contact  with  many 
local  and  individual  interests;  also,  with  the  opinions  of  many  persons 
who  have  from  observation  and  reflection  arrived  at  fixed  opinion 
concerning  the  course  to  be  followed.  Oonflict  with  the  former  is  to 
he  avoided  as  far  as  possible.  The  latter  may  be  considered,  but 
cannot  be  allowed  to  govern.  There  are  two  opinions  (held  by 
maoy  who  ^glory  in  calling  themselves  practical  men,  and  delight  to 
east  contempt  upon  what  they  call  scientific  theories),  which  have 
ttieir  foundation  in  very  poor  theory,  because  unscientific.  One  is  that 
the  channel  should  be  straightened  and  canalized ;  the  other,  that  it 
shoQld,  in  all  cases,  he  held  along  the  foot  of  the  bluffs,  where  such 
exist.  Without  entering  into  any  extended  discussion  here,  it  is  proper 
to  recognize  the  existence  of  these  opinions,  and  state  briefly  why  they 
mn^t  be  rejected. 

The  logical  objection  to  straightening  the  channel  has  already  been 
given  :  the  velocity  would  be  increased  thereby,  and  increased  destruc- 
tive energy  be  bronght  to  bear  upon  the  banks  and  bed.  It  may  be 
said  that  such  increase  of  velocity  would  be  temporary,  as  the  river 
would  adapt  itself  to  the  new  condition,  and,  in  time,  regain  its  former 
slope.  This  can  only  be  done  by  regaining  its  original  length,  or  by  a 
lowering  of  the  bed,  proceeding  from  the  lower  part  of  the  river  toward 
the  upper.  But  where  the  bed  is  composed  of  material  too  hard  to  be 
readily  moved,  the  accnmulated  fall  must  produce  a  rapid.  The  cut-ofifs 
that  have  taken  place  in  the  Lower  Mississippi  have  not  permanently 
Bbortened  its  course,  and  many  which  were  made  in  Europe,  especially 
upon  the  Bhine  and  Danube,  with  the  purpose  of  shortening  the  dis- 
tance between  points  of  commercial  importance,  have  defeated  that 
design,  by  creating  a  current  which  proves  a  serious  obstacle  to  ascend- 
ing boats ;  and  the  lowering  of  the  level  in  the  reaches  above  the  cut-off 
develops  many  new  obstructions,  while  the  deposits  in  the  pool  below 
canse  similar  diflBculties  there.  The  idea  of  the  advocates  of  straight- 
ening is  that,  with  a  shorter  course,  flood-waters  will  pass  without 
entailing  injury,  and  that  the  increase  of  current  will  not  impede  steam- 
navigation  in  a  greater  ratio  than  would  be  compensated  by  the  decrease 
of  distance. 
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The  snggestioQ  that  the  channel  shonld  be  made  to  follow  the  bluff  is 
made  simply  because  the  bluff  presents  an  unyielding  bank,  against  which 
it  is  supposed  to  be  an  easy  task  to  hold  the  current.    As  the  bluff-lines 
are  very  straight,  this  proposition  is  similar  to  the  first-mentioned,  and 
liable  to  the  same  objections.    To  hold  the  river  to  straight  lines  would 
be  a  work  of  great  difficultyi  and  the  difficulty  would  increase  with 
increased  velocity.    One  fear  entertained  by  those  favoring  the  bluff-line 
is,  that  if  the  channel  be  allowed  to  make  a  sweep  out  into  the  bottom 
it  cannot  be  controlled,  forgetting  that  it  is  easier  to  control  a  current 
following  its  natural  course  through  alluvial  soils  than  it  would  be  to 
force  it  from  that  course  by  works  which  must  rest  on  the  same  unstar 
ble  foundation  as  the  lighter  structures  required  to  restrain  it  within 
reasonable  bounds.    Another  consideration,  which  would  be  fatal  alike 
to  both  propositions,  arises  from  the  disturbance  of  existing  business 
relations  by  the  destruction  of  landings,  which  must  result  from  their 
adoption.    Moreover,  if  the  bluff  is  followed,  the  landings  would  be 
chiefly  limited  to  the  side  whose  broken  character  forbids  the  expecta- 
tion of  much  agricultural  produce  being  raised ;  and,  in  any  case,  the 
landing  would  be  difficult  of  access  from  the  back  country.    In  addition, 
the  opposite  alluvial  side  would  be  cut  off  from  access  to  deep  water 
almost  entirely. 

Existing  business  relations  have  adapted  themselves  to  the  natural 
course  of  the  channel ;  and,  in  order  to  avoid  individual  claims  for  coui- 
pensation,  it  will  be  necessary  to  make  the  improved  channel  follow  the 
natural  course  as  far  as  possible,  on  the  principle  that  riparian  rights 
and  benefits,  which  have  been  destroyed  or  changed  by  the  action  of 
natural  causes,  furnish  no  ground  of  claim  in  equity,  if  the  privation  be 
rendered  permanent. 

Policy,  then,  would  determine  the  advisability  of  following  the  exist- 
ing  channel  in  all  cases,  and  the  same  course  would  logically  follow  from 
a  train  of  scientific  reasoniug;  for  the  law  of  a  stream  is  the  expression 
in  general  terms  of  the  facts  presented  in  nature  and  is  necessarily  ab- 
stract. To  reconstruct  the  stream  according  to  conditions  imposed  or 
assumed  can  be  done  successfully  if  we  know  all  the  facts  and  relations 
which  enter  into  the  problem.  The  omission  of  one  m<iy  ba  fatal  to 
success;  hence  all  arbitrary  changes  are  to  be  avoided.  But  nature  Over- 
looks nothing,  and  we  may  confidently  assume  that  the  position  and 
direction  of  the  river  at  any  time  is  the  resultant  of  all  the  forces,  and 
consequently  is  a  concrete  expression  of  the  law  of  the  stream,  which 
we  may  modify  and  preserve,  but  may  not  safely  destroy  or  radically 
change.  To  accept  and  follow  nature  is,  in  this  case,  the  beginning  and 
end  of  science.  To  attempt  either  to  straighten  the  river  or  to  compel 
it  to  follow  the  rocky  shore  would  be  alike  presumptuous. 

The  third  requirement— stability  in  position — ^is  a  natural  consequence 
of  permanent  improvements,  and  essential  to  the  establishment  of  facil- 
ities for  the  traffic.  To  insure  this  quality,  it  is  necessary  that  the  ve- 
locity shonld  be  sufficient  to  carry  the  lighter  material  brought  into  the 
channel  to  a  suitable  place  for  deposit,  but  not  great  enough  to  cause 
erosion  of  the  bank. 

The  fourth  requirement — ^facility  of  approach  to  established  landings — 
is  an  important  consideration,  and  since  large  towns  cannot  follow  the 
river  in  its  changes,  the  conditions  presented  are  often  antagonistic  to 
the  natural  bent  of  the  channel ;  and  in  such  cases  the  demand  is  abso- 
lute that  the  natural  be  changed.  At  times  the  conditions  border  npon 
the  impossible.  Take,  for  instance,  the  case  of  a  town  situated  npon  the 
convex  bank  of  a  river ;  it  is  well-nigh  impossible  to  maintain  the  chan- 
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nel  on  the  convex  side,  because  analterable  nataral  laws  fdrbid.  If  we 
try  to  contract  the  width  to  such  narrow  limits  as  to  obtaiu  a  required 
deptb  on  the  nou-chaunel  side,  which  is  the  best,  and,  indeed,  the  only 
thing  that  can  be  done,  we  endanger  not  only  the  works  themselves, 
but  also  the  property,  and  lives  even,  of  the  people,  when  the  waters  of 
a  migbty  Hood  demand  passage  through  the  narrow  gateway ;  and  no 
sate  contraction  can  assure  the  desired  depth  on  the  convex  side.  In 
tblM  connection  it  may  not  be  out  of  place  to  remark  that  the  injudicious 
acts  of  individuals,  or  municipalities,  may  often  endanger  the  improve- 
Qients  made  by  the  general  government  for  {he  benedt  of  the  whole  peo- 
ple to  serve  some  local  project,  and  that  the  establishment  of  regulations 
(iefiuing  riparian  rights  and  the  privileges  of  town  authorities  is  a  sub- 
ject demanding  the  attention  of  Congress.  The  conservancy  of  naviga- 
tion being  undeniably  vested  in  Congress,  the  exercise  of  that  power,  in 
defining  the  limits  of  encroachment  upon  navigable  waters,  is  proper 
and  necessary. 

The  fifth  requirement — that  changes  of  direction  should  be  easy — is 
mainly  in  the  iutei*est  of  stability,  but  also  has  a  practical  relation  to 
the  convenient  use  of  the  channels.  A  discussion  of  the  bearing  of  the 
direction  of  currents  in  relation  to  the  banks,  if  entered  into,  would  ex- 
ceed the  limits  of  this  report.  The  result  reached  would  be,  that  the 
current  should  be  parallel  with  the  banks  whenever  possible,  and  abrupt 
changes  of  direction  avoided.  Practically,  it  would  not  be  proposed  to 
make  many  changes  in  the  present  contour  of  banks  by  active  interfer- 
ence, but  rather  to  secure  a  favorable  alignment  when  it  exists ;  and 
when  it  is  imperfect  to  patiently  wait  for  nature  to  work  out  the  prob- 
lem of  a  good  line.  Accurate  surveys  of  stable  bends  will  determine 
the  degree  of  curvature  most  favorable.  When  the  character  of  the  soil 
dues  not  furnish  sufficient  resistance,  some  form  of  artificial  protection 
must  eventually  be  resorted  to. 

During  this  past  season  particular  pains  were  taken  to  survey  and 
delineate  upon  maps  the  jstrongly  developed  curves  or  bends  known  as 
Kosh  Tower,  Saint  Mary's,  and  Cape  Girardeau,  the  latter  being  consid- 
ered a  good  example  of  a  curve  of  stable  regimen.  These  three  curves,  , 
tt  carefully  studied  by  means  of  resurvey  tor  several  years,  may  develop 
laws,  the  knowledge  of  which  will  be  of  the  greatest  importance  in  con- 
dactiog  the  improvements  of  the  river. 

Datontaine,  who  devoted  a  number  of  years  to  careful  study  and  im- 
provenieut  of  the  Rhine,  expressly  ssiid,  that  the  degree  of  curvature  to 
he  given  to  the  bends  on  a  river  could  only  be  predicated  uponobserva- 
tiuQ  of  existing  curves  of  known  stability  on  the  same  stream. 

Maban,  in  his  work  on  civil  engineering  (edition  of  1867),  says : 

From  obaervations  made  upon  the  Rhiae,  it  is  stated  that  elbows  with  a  radiasof 
CfirTatnre  of  Dearly  3,000  yanls  preeerve  a  fixed  regimen ;  and  that  the  banks  of  those 
«hich  have  a  radios  of  aboot  1,500  yards  are  seldom  injared  if  properly  faced. 

The  fact  that  the  natural  course  of  a  river,  flowing  through  an  allu- 
vial bed,  follows  a  series  of  direct  and  reverse  carves,  merging  in  o 
^ah  other,  is  universally  admitted  by  all  engineers  of  study  and  obser- 
TMtton,  and  the  expediency  of  maintaining  them  in  such  course,  where 
]<H^l  interests  of  magnitude  do  not  demand  and  warrant  departure,  ifr 
equally  admitted. 

A  cross-section  in  a  bend  will,  generally,  approach  in  shape  a  right- 
angled  triangle,  the  right  angle  at  the  bottom  and  near  the  ooncave 
btiDk.  Consequently,  in  a  bend,  the  width  may  be  greatly  increased 
beyoDd  that  admissible  for  straight  portions  of  the  river,  yet  maintain- 
ing uearly  the  same  area  of  cross-section,  and  sufficient  depth  in  the 

a  Ex.  49 5  ^'^'^"^'  'y boogie 
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channel.  In  bends,  therefore,  protection  of  banks  is  the  iinproveraent 
required,  and,  considering  navigation  only,  the  work  is  by  no  means 
argent. 

The  sixth  and  last  requirement,  moderate  velocity,  has  been  discuRsed 
incidentally  already.  There  are  localities,  especially  below  Commerce, 
where  the  velocity  is  at  times  excessive,  but  beyond  possibility  of  Mng 
changed  for  the  better.  The  condition  must  be  accepted  and  met  by 
stronger  works  to  insure  permanence. 

Having  in  the  preceding  discussion  shown  that  a  system  of  temporary 
expedients  would  fail  to  secure  the  end,  and  also  defined  what  a  perma- 
nent system  would  accomplish,  the  question  arises,  can  the  superior  per- 
manent system  be  carried  out  upon  such  a  river  as  the  Mississippi?  In 
answering  this  question  we  have  the  benefit  of  the  experience  of  Eu- 
ropean engineers,  who  have  successfully  improved  silt-bearing  rivers 
traversing  alluvial  valleys,  and  subject  to  great  variations  of  volume, 
and  the  Mississippi  differs  only  in  degree  from  some  of  these  successtul 
precedents.  That  this  difference  in  degree  does  not  present  insaperalile 
difficulties,  is  proven  by  actual  experience  in  works  of  the  character 
proposed,  executed  during  the  last  three  years  upon  the  Mississippi, 
which  have  proved  successful. 

The  problem,  then,  is  solved  as  an  engineering  question ;  the  execu- 
tion is  a  question  of  time  and  money. 

The  adoption  of  the  permanent  system  is  but  a  question  of  time ;  for, 
as  the  country  becomes  older  and  more  densely  populated,  aside  from 
the  requirements  of  navigation,  the  products  of  the  fertile  alluvial  lands 
will  be  essential  to  the  welfare  of  the  country,  and  the  state  reasons 
wiiich  have  led  to  the  regulation  of  European  rivers  will  demand  the 
same  for  the  Mississippi,  and,  in  time,  its  principal  tributaries  also.  The 
completion  of  these  works  will  require  many  generations ;  but  as  the 
necessity  is  clearly  foreseen,  it  would  be  inexcusable  to  ignore  it  now, 
since  it  is  entirely  practicable  to  make  every  step  in  the  interests  of  im- 
mediate wants  a  step,  also,  toward  the  final  end,  without  adding  to  the 
cost  or  delaying  the  realization  of  the  benefit  desired.  Assuming  that 
this  course  is  to  be  pursued,  it  remains  to  consider  the  steps  that  come 
first  in  the  system  proposed,  which  will  be  the  work  for  the  years  imme- 
diately before  us. 

In  the  interest  of  navigation  the  improvement  of  the  worst  bars  is 
•first  demanded,  and  this  consideration  decides  each  year  the  points 
where  work  is  to  be  done.  As  the  worst  bars  now  are  at  or  very  near 
•islands,  or  high  bars  that  are  as  effective  as  islands  in  dividing  the 
waters,  the  most  useful  work  at  present  is  the  closing  of  the  chutes, 
which,  we  may  be  confident,  will  materially  help  the  navigation,  as  the 
oases  are  rare  where  a  serious  obstruction  occurs  when  the  water  all 
tflowsin  a  single  channel.  After  the  closing  of  the  chutes,  the  contrac- 
tion in  width  in  wide  reaches  comes  as  the  next  step,  and,  when  com- 
plete, good  navigation  is  obtained,  and  must  be  maintained,  by  the  pro- 
tection of  caving  banks. 

The  closing  oh  chutes  often  involves  more  or  less  conflict  with  local 
and  propriet>ary  interests,  and  in  some  cases  with  matters  which  rise 
into  the  importance  of  state  questions. 

The  definition  of  the  boundaries  of  States  by  the  channel  of  the  Mis- 
sissippi gives  the  jurisdiction  over  islands  to  the  States  to  which  they 
belongea  at  the  time  the  boundary  was  defined,  as  decided  by  the 
United  States  Supreme  Court  in  the  Wolf  Island  case  (Missouri  rs, 
Kentucky,  Wallace's  Reports  Supreme  Court  United  States,  volume  11, 
pp.  395-411).    Several  cases  are  kuo^rn  where  the  present  channel  di- 
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Tides  the  island  from  the  State  to  which  it  beloDii^d,  and  if  the  old  chan- 
Del,  DOW  but  an  insignificant  chate,  is  closed,  the  island  will  be  territo- 
rially annexed  to  a  State  having  no  jurisdiction  over  its  soil.  It  will 
readily  be  seen  that  serious  complication  may  arise  in  such  cases.  Such 
aonezations  are  likely  to  occur  from  natural  causes,  and  several  will 
necessarily  be  made  if  the  improvement  continues,  and  the  closing  of 
ebntes  is  to  be  determined  upon  engineering  considerations  alone. 

It  may  not  be  out  of  place  to  mention  here  the  general  belief  preva- 
lent among  owners  of  land  adjacent  to  island  chutes,  that  the  construc- 
tion of  a  dam  across  the  chute  or  slough  will  insure  accretions  of  laud 
to  tbeir  benefit.  , 

This  is  true  to  some  extent.  In  the  case  of  a  single  dam,  the  accre- 
tions generally  take  place  in  the  shape  of  a  bar  across  the  foot  of  the 
aioogh  or  chute ;  another  in  the  prolongation  of  the  island ;  and  a  de- 
posit at  the  head  of  the  chute,  extending  some  distance  above  the  dam, 
frequently  neglecting,  however,  the  immediate  vicinity  of  the  dam  al- 
together. A  high  dam  just  above  the  level  of  ordinary  sedimenM>ear- 
iog  floods  would  insure  more  deposit;  but  experience  on  the  river  Bhine, 
where,  in  most  cases,  the  object  was  to  make  land,  demonstrated  the  fact 
that  three  or  more  dams  were  generally  necessary  to  insure  sufficient 
depth  and  extent  of  deposit.  In  the  case  of  a  single  low  dam  it  was  found 
better  to  locate  it  at  a  considerable  distance  below  the  head  of  the  chute, 
in  order  to  allow  as  much  of  the  gravel  and  other  material  to  enter  the 
ehate  as  possible,  not  only  to  aid  ip  the  formation  of  laud,  but  in  addition 
to  prevent  the  ma  erial  being  swept  into  the  channel. 

The  formation  of  land  not  being  an  object  of  present  consideration, 
▼e  may  say  that  as  a  general  rule  low  dams  and  dikes  should  alone  be 
used.  In  general  terms,  none  of  the  works  erected  should  interfere  with 
the  free  discharge  at  high  stages,  but  should  begin  to  act  at  some  inter- 
mediate stage.  This  should  be  before  the  want  of  depth  is  felt,  and  will 
probably  vary  for  different  localities. 

The  meaning  of  the  words  ^'  intermediate  stage,''  in  the  last  para- 
graph, requires  definition.  The  idea  is,  that  the  dikes  and  dams  should 
be  of  such  height  as  to  produce  action  upon  the  bed  when  the  river  is 
first  approaching  the  low  stage,  so  as  to  prepare  the  channel,  in  some 
degree,  for  the  less  powerful  effect  of  the  diminished  low-water  volume. 
Yet  it  must  not  be  inferred  from  this  that  violent  action  upon  the  bed 
is  by  any  means  advocated. 

As  before  stated,  the  path  of  the  heavy  materials  of  floods  is  gener- 
ally along  the  most  direct  course.  The  low  water,  having  to  cut  for 
itself  a  channel,  seeks  the  line  of  least  resistance,  through  the  lighter 
and  softer  material,  and  this  is  one  reason  why  Ihe  low-water  channel 
is,  in  nature,  more  tortuous  than  the  high. 

Referring  to  what  has  been  said  on  the  subject  of  the  partial  fllling 
of  the  bed  at  high  water,  and  the  principle  universally  accepted,  that 
depth  of  channel  is  easiest  secured  by  contracting  the  width,  the  query 
arises,  is  it  not  possible  to  retain  the  high-water  deposits  in  place  as  the 
vater  falls  over  a  part  of  the  width,  and  thus  contract  the  width  at  low 
vaterf  Two  modes  of  accomplishing  this  suggest  themselves :  first,  to 
protect  the  areas  which  it  is  desired  to  convert  into  dry  bars  by  inclos- 
ing them  with  barriers  quickly  and  cheaply  constructed ;  second,  by 
attacking  the  crests  of  the  reefs  upon  the  line  it  is  desired  to  have  the 
tow-wacer  channel  follow,  and  thus  concentrate  the  scour  upon  that  part 
of  the  bed  which  is  to  be  the  low- water  way.  In  practice  it  might  be 
fimnd  advisable  to  combine  the  two  methods,  and  thus  open  a  field  for 
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the  nse  of  some  of  the  devices  discassed  ander  the  head  of  the  tempo- 
rary system. 

If,  on  trial,  theiie  sogsrestioDs  shoald  be  found  practicable,  the  benefits 
to  navigation  which  woald  follow  a  regulation  of  the  river  coold  be 
more  qnickly  and  cheaply  attained  than  in  any  other  way,  for  we  have 
bat  to  secure  the  areas  laid  dry  from  being  washed  away,  and  the  oppo- 
site bank  from  caving,  to  render  the  improvement  permanent.  Treated 
in  this  way,  the  immediate  and  temporary  improvement  woald  be  en- 
tirely consistent  with  the  system  of  permanent  improvement. 

The  mode  of  constraction  having  been  described  in  my  annual  report 
for  the  fiscal  year  ending  June  30, 1873  (see  fteport  of  the  Chief  of  En- 
gineern,  page  444  et  seq.),  it  is  not  necessary  to  enter  into  details  here, 
as  in  all  essential  features  the  plan  there  discussed  is  still  followed. 

Variations  in  the  minor  features,  of  course,  must  be  made,  as  circum- 
stances demand. 

In  constructing  dikes  and  dams  upon  the  unstable  foundations  found 
in  the  Mississippi,  the  dififtculties  to  be  encountered  are  the  strength  of 
the  current  and  the  liability  of  scour  around  and  under  the  works  dur- 
ing construction  and  after  completion.  The  strength  of  the  current  is 
a  difficulty  to  be  overcome,  and  must  increase  with  the  progress  of  the 
works  until  they  arrive  at  or  near  the  surface  of  the  water.  The  scour 
must  be  arrested  at  an  early  stage  of  the  work,  or  the  additional  ex- 
pense incurred  of  placing  foundations  in  deep  water,  and  of  the  greatly 
increased  prism  of  material  required  to  reach  a  determined  height, 
b^ettlement  of  the  works  during  construction  and  even  after  completion 
is  to  be  expected. 

Various  modes  of  construction  have  been  tried  and  most  carefully 
8tudie<l,  and  decided  preference  is  given  to  the  general  plan  of  brush 
foundations  and  riprap  superstructures  as  adapting  itself  to  any  shape 
of  bottom,  and  being  able  to  endure  settlement  without  injury. 

Brush  foundations,  besides  fiexibility,  have  the  merit  of  distributing 
the  weight  of  superstructure  over  a  considerable  area,  while  the  body 
of  brush  presents,  when  compacted  by  the  superincumbent  weight, 
small  interstices  for  the  passage  of  water  close  to  the  bottom.  This 
material  being  found  in  large  quantities  along  the  river,  can  be  obtained 
and  handled  at  moderate  cost. 

Extended  opNerations  would  soon  exhaust  the  present  supply,  and  it 
may  be  found'  advisable  to  encourage  the  growth.  Under  moderate 
appropriations,  the  natural  production  would  suffice. 

Material  suitable*  for  riprap  is  obtainable  at  many  points  along  the 
river,  insuring  its  procurement  at  very  reasonable  rates.  It  would  be 
good  policy  for  the  government  to  acquire,  by  purchase  or  long  lease, 
several  quarries,  to  be  operated  under  contracts  or  by  hired  labor,  as 
may  be  found  most  desirable. 

In  construction  the  utmost  rapidity  of  progress  is  essential  to  eeon- 
omy,  and  it  has  been  found  practicable  to  carry  the  foundations  across 
channels  and  bars  so  rapidly  that  no  considerable  deepening  took  place 
as  the  work  advanced,  by  limiting  the  first  work  entirely  to  putting  in 
an  apron  to  protect  the  site  of  the  proposed  work. 

In  closing  chutes  this  class  of  work  must  be  done  when  the  river  is  at 
a  low  stage,  and  in  any  case  cannot  be  done  when  drift  is  running. 

This  limits  the  possibility  of  preliminary  work  to  the  fall  season,  and 
renders  any  loss  of  the  favorable  season  a  serious  disadvantage.  Tbe 
postponement  of  appropriations  to  the  close  of  the  session  of  Congress 
is  unfortunate  in  that  every  alternate  year  a  considerable  part  of  the 


Digiti 


tIzedbyCjOOgle 


NAVIGATION   OP  THE   MISSISSIPPI   RIVER.  69 

season  ia  oonsamed  in  preliminaries,  a  loss  which  coald  in  a  measure  be 
avoided  if  the  amoant  to  be  appropriated  could  be  certainly  known  as 
early  as  March  of  each  year. 

As  already  intimated,  it  is  not  pmcticable  to  present  plans  in  detail, 
owin^  to  the  great  changes  which  must  occur  between  the  time  reports 
are  made  ftnd  the  commencement  of  work.  In  so  extensive  a  field  as 
the  Mississippi  from  the  Illinois  to  the  Ohio  the  simultaneous  prosecu- 
tion of  works  at  all  the  points  where  improvement  is  desirable  is  not 
possible  under  the  system  of  yearly  appropriations,  but  might  be  done  if 
the  foil  amount  estimate<i  were  granted  at  once.  As  this  course  is  not 
supposed  to  be  possible,  it  is  contemplated  to  prosecute  the  works  in  the 
order  of  their  importance  to  navigation,  selecting  those  places  which 
present  the  most  formidable  obstructions  for  the  first  operations,  the 
DQinber  undertaken  each  year  depending  upon  the  extent  of  work  re- 
qaired  at  the  several  places  and  the  means  available. 

The  estimate  of  this  report  is  based  upon  the  present  condition  of  the 
river.  It  is  probable  that  some  of  the  items  included  in  the  estimate 
will  be  found  unnecessary,  the  desired  end  being  reached  naturally; 
others  not  estimated  will  as  probably  be  found  necessary ;  it  is,  there- 
fore, thought  best  to  name  the  aggregate  sum  for  each  locality,  without 
8|)ecifying  the  items  of  the  estimate.  As  the  estimates  are  made  upon 
the  basis  that  certain  lengths  of  dams  and  dikes  will  be  required,  and 
at  a  cost  per  unit  taken  from  the  actual  cost  of  such  works  already 
constructed,  the  aggregate  cost  will  probably  not  be  materially  changed 
by  the  changes  in  the  position  and  length  of  individual  proposed  works. 

The  list  of  localities  is  not  final,  if  we  consider  the  probabili:y,  almost 
cercaiocy,  that  new  obstructions  will  be  developed  hereafter.  The  esti- 
mate given  by  localities  may  be  taken  as  the  cost  of  obtaining  the  navi- 
gation desired.  To  maintain  that  navigation  will  require  the  revetment 
or  other  protection  of  caving  banks.  The  estimated  sum  of  $4,000,0<)0 
is  intended  to  cover  the  cost  of  such  works — to  preserve  the  channel  at 
those  points  where  the  necessity  is  likely  to  occur. 

Farther  examination  would  be  necessary  to  determine  where  works 
of  this  character  are  most  needed.  The  greater  part,  we  may  safely  say, 
woald  be  required  between  Commerce  and  the  Ohio.  The .  estimated 
time  for  the  execution  of  the  improvement  of  the  channel  is  four  years ; 
the  work  of  maintenance  will  never  be  complete. 

One  million  dollars  could  be  judiciously  used  the  coming  year,  and  the 
appropriation  of  this  sum  is  recommended.  With  such  an  appropria- 
tion, work  would  be  continued  at  Saint  Louis  Harbor,  Horsetail  Bar, 
Turkey  and  Devil's  Islands,  and  new  works  commenced  at  Piasa  Island 
(above  Alton),  Perry's  Towhead,  Liberty  Island,  Power's  Island,  and 
Ureenleaf's,  the  bars  at  these  localities  being  the  ones  which  now  most 
seriously  obstruct  the  navigation. 

BSTIMATB. 
Looalltj.  Sfttimated  cost. 

f'tom  the  Illinois  to  the  Miasoari  River ^ |600,000 

Ftdd  the  moath  of  the  Missoari  to  Saint  Loais 150,000 

Upper  »M3tion  of  Saint  Loais  Harbor 185,000 

Aitenal  Island 100,000 

HonetailBar 100,000 

TiHo-Hollow  Bar 80,000 

PlstinRock 72.000 

Wma 110,000 

Fort  Chartres 75,000 

TorkeylsUnd 100,000 

Saint  Genevieve 
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Locality,  Batimi 

Liliorty  Island ^ t 

Hfit  ThlaDd 

(>r*od  Tower 

Hui^ging-Dog  Island 

MmuAsin  Springs  and  vioiDity 

r^Kvira  Island  and  vicinity .A. 

HuiLilmrgh 

Ciinjmorce  and  vicinity 

B  a  Hulo  Island 

Gnenleafs 

Add  10  per  cent,  for  contingencies 

Bt?  vetmeut  between  the  month  of  the  Missonri  and  mouth  of  the  Ohio  Biyera.  4, 

Total  estimate 7, 

111  the  coDdnct  of  operations  upon  the  treacberoas  foundations 
ct):iracterize  tbe  Mississippi,  economy  and  success  demand  that  1 
^iiieer  in  charge  should  have  entire  liberty  to  modify  his  plans  wh< 
nn-e^sary,  and  to  have  full  control  over  his  work ;  to  push  it  t\ 
when  occasions  demand,  and  to  suspend  when  it  becomes  desirs 
to  do. 

Contracting  works  of  this  character  is  attended  with  serious  d 
tii^M :  first,  because  all  estimates  are  necessarily  indefinite  and  unc< 
ULidf^r  varying  conditions  the  character  of  work  is  liable  to  chai 
tin'  kind,  proportions,  and  amount  of  material  used,  and  what  iw 
pitted  to  be  easy  may  l)ecome  difficult,  or  anticipated  difficulti( 
di.sappear.  These  contingencies  render  it  very  difficult  to  frame  i 
cations  that  will  meet  the  practical  conditions,  and  bids  must  \h 
:it  a  venture,  which  demands  a  wide  margin  in  prices  beyond  \ 
dt^tluitely-described  work  can  be  done  for.  Under  such  conditic 
ri'>ult  of  a  letting,  under  existing  regulations,  is  almost  inevits 
give  the  award  to  irresponsible  parties,  the  guarantees  and  bonds 
stuisfy  the  requirements  affording  no  sufficient  security.  Exp( 
hi\!^  tihowu  that,  with  an  inefficient  or  tricky  contractor,  works  < 
cbiiracter  are  very  expensive,  for  delay  or  neglect,  intentional  c 
rpj^ults  alike  in  vastly-increased  quantities  of  material ;  and  as  the 
rojLtemplate  the  placing  of  foundations  in  water  of  moderate  depi 
suspension  of  work  for  a  few  days  will  produce  a  local  scour  tli 
Ci tds  the  depth  provided  for,  and  compels  resort  to  more  exp 
methods  not  provided  for  in  the  contract. 

CJonsidering  the  matter  in  the  light  of  experience,  I  cannot  1 
mtnid  the  contract  system,  so  far  as  the  preliminary  work  of  aproi 
ft>undations  is  concerned.  After  these  preliminaries  are  secured 
jw  no  objection  to  adopting  the  contract  system  for  the  delivery  ( 
tiiiul  in  the  body  of  a  dike  or  dam.  Necessity  has  compelled 
l^rovide  the  plant  required  for  the  construction  of  these  advance  ^ 
and,  working  under  small  appropriations,  this  plant  suffices  to 
the  work  ;  and,  it  being  unquestionably  good  policy  to  keep  equi 
fully  occupied,  the  work  of  the  present  year  has  been  done  by  the  1 
St^ttes  directly  by  hired  labor,  and  the  purchase  of  material  in  i 
unil  state.  Although  compelled,  by  act  of  Congress,  to  pay  twen 
{M^r  cent,  advance  upon  prevailing  rates  of  wages  tor  labor,  the  i 
shfkw  no  increase  of  cost  over  the  prices  formerly  paid  contracts 
material  delivered  in  place;  and  all  the  work  and  workmen  bein 
in  immediate  control  of  the  engineer  in  charge,  he  is  made  respc 
fOkT  the  success  of  his  operations. 
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Tbi8  system  lias  been  found  to  work  well ;  do  serious  mishaps  have 
occurred,  and  the  work  is  done  more  cheaply  than  before,  though,  in 
part,  this  may  be  attributed  to  improvements  in  the  methods  and  ex- 
perience in  their  application.  Contrary  to  the  prevailing  impression, 
that  faithful  labor  cannot  be  obtained  from  men  directly  employed  by 
the  government,  the  amount  of  work  done  compares  favorably  with 
that  accomplished  by  equal  numbers  working  for  a  contractor.  Faith- 
fnl  labor  cjiu  be  ha<l  under  faithful  overseers  and  foremen  by  any  em- 
ployer, and  with  unfaithfulness  or  inefficiency  in  the  higher  grades  no 
employer  can  secure  faithful  service. 

To  c&rry  on  extended  operations,  such  as  are  contemplated  if  this 
project  meets  the  approval  of  Congress,  it  would  not  be  practicable  to 
do  all  the  work  directly  by  hired  labor,  on  account  of  the  extensive 
eqaipment  that  would  be  required  at  times,  but  which  could  not  be  fully 
employed  at  all  times ;  besides,  the  burden  and' responsibility  of  making 
disbursements  in  small  sams  would  be  excessive.  For  the  reasons 
stated.  I  would  resi>ectfully  recommend  that,  under  annual  appropria- 
tions of  $300,000  or  less,  the  system  now  practiced,  to  do  the  work 
directly  by  hired  labor,  and  purchase  of  materials  in  open  market,  in- 
cindiog  in  the  latter  the  privilege  of  purchasing  material  delivered  in 
the  work  when  it  is  to  the  interest  of  the  government  to  do  so,  be  con- 
tinned.  Under  appropriations  exceeding  $300,000,  the  conduct  of  all 
critical  and  uncertain  operations  to  be  by  hired  labor,  and  material  pur- 
chased as  above ;  and  the  construction  of  works  whose  character  is  as- 
certainable to  be  let  to  contractors. 

The  plant  required  to  carry  out  these  recommendations,  under  yearly 
appropriations  of  $I,<K)0,0<K),  would  consist  of  two  tow-boats,  two 
steam-launches,  twenty  barges,  six  pile-drivers,  one  Osgood  dredge,  and 
soch  small  tools  as  would  be  required  for  quarrying  and  handling  stone, 
and  procuring  other  material  employed.  Of  this  plant  there  is  now  on 
haud,  owned  by  the  United  States,  one  tow-boat,  one  steam-launch,  six- 
teen barges,  three  pile-drivers,  and  a  stock  of  tools  proportionate  to  the 
present  scale  of  operations.    . 

BBCAPITULATION. 

I  briefly  recapitulate  the  conclusions  reached  by  the  discussion,  and 
which  are  the  basis  of  my  recommendations : 

1.  Improvement  must  not  only  be  made,  but  maintained. 

2.  Temporary  expedients  fail  to  answer  the  requirements,  for  want  of 
reliability. 

3.  Permanent  improvements  are  known  to  be  practicable  by  actual 
experience  in  the  case  of  other  rivers  similar  in  character,  though  of 
less  siase,  and  the  practicability  of  executing  permanent  works  in  the 
Mississippi  is  demonstrated  by  works  already  constructed. 

4.  In  an  improvement  the  natural  channel  should  be  followed  as  a 
mle. 

5.  The  rights  of  individuals  and  municipal  or  other  corporations 
should  be  defined,  and  all  proposed  works  subject  to  approval  by  United 
States  authority,  as  in  the  case  now  with  bridges. 

6.  The  order  of  execution  of  work  should  be  decided  with  a  view  to 
afford  the  earliest  possible  relief  to  navigation  at  difficult  places. 

7.  Improvement  of  the  channel  can  be  best  secured  by  bringing  all 
the  water  into  a  single  channel  of  moderate  width  ;  an  early  step  would 
he  the  closure  of  secondary  channels  at  islands  and  elsewhere ;  closing 
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chutes  will  raise  qaestions  of  jurisdiction  between  States,  which  shoald 
be  provided  for  at  au  early  date. 

8.  A  combination  of  the  appliances  designed  for  temporary  improve- 
ment with  permanent  works  may  be  practicable,  giving  earlier  results 
and  at  less  expense.  Estimates,  however,  are  made  npon  the  basis  of 
improving  by  permanent  works  alone. 

9.  The  estimated  cost  of  improving  the  Mississippi,  so  as  to  afford  6 
feet  depth  in  the  channel  from  the  Illinois  to  Saint  Loais,  and  8  feet 
from  Saint  Lonis  to  the  Ohio,  is  $3,159,200;  and  the  estimate  for  such 
maintenance-works  as  can  now  be  foreseen  is  $4,000,000.  The  improve- 
ment-division of  the  work  can  be  completed  in  four  years,  and  the  ap- 
propriation of  $1,000,000  is  recommended  for  the  first  year. 

10.  A  mixed  system  of  condncting  the  work  is  recommended;  critical 
and  uncertain  operations  by  the  United  States  directly,  and  those  whose 
character  can  be  definitely  ascertained  in  advance,  by  contract. 

11.  The  removal  of  wrecks  and  snags  from  the  channel  will  remain,  as 
heretofore,  an  important  part  of  the  work  of  maintaining  the  channel. 
During  tlje  progress  of  the  improvement  the  removal  of  many  existing 
wrecks  would  be  essential  to  success.  These  operations,  not  being  un- 
der my  charge,  are  not  included  in  the  estimate  submitted,  and  the 
matter  is  not  formally  discussed  in  the  body  of  my  report. 

Before  closing,  I  cannot  omit  mentioning  the  great  obligations  I  am 
under  for  the  very  material  aid  I  have  received  in  the  consideration  of 
this  report  from  my  able  assistants,  Capt.  Charles  J.  Allen,  Corps  of 
Engineers,  U.  S.  A.;  Eobert  E.  McMath,  chief  civil  assistant ;  and  Civil 
Assistants  I.  D.  McKown,  conducting  the  survey  of  the  river  from  the 
mouth  of  the  Illinois  to  the  mouth  of  the  Ohio  Eiver,  and  his  assistant, 
Samuel  H.  Yonge;  and  D.  M.  Currie,  CJiarles  S.  True,  and  S.  E. 
McGregory,  conducting  the  operations,  respectively,  at  Devil's  Island, 
Horsetail  Bar,  and  Turkey  Island,  and  Alton  Slough,  and  the  upper 
portion  of  Saint  Louis  Harbor.  Every  one  of  these  gentlemen  has 
contributed,  from  his  intelligence,  observation,  and  experience,  to  the 
results  arrived  at ;  and  it  is  a  matter  of  congratulation  that  all  concur  in 
the  principles  presented,  and  the  plan  of  operations  pursued  and  pro- 
posed. 

I  am  also  indebted  to  Mr.  William  Popp,  civil  assistant  engineer  and 
draughtsman,  for  the  delineation  of  the  maps  submitted  with  the 
report. 

The  map  accompanying  this  report  is  in  four  sheets — 

1.  Extending  from  the  mouth  of  the  Illinois  to  the  month  of  the  Mis- 
souri. 

2.  Extending  from  the  mouth  of  the  Missouri  to  Turkey  Island. 

3.  Extending  from  Turkey  Island  to  Cape  Girardeau. 

4.  Extending  from  Cape  Girardeau  to  the  mouth  of  the  Ohio. 
All  of  which  is  respectfully  submitted. 

J.  H.  Simpson, 
Col.  of  Eng.^  Bvt  Brig.  Gen.^  U.  8.  A. 

Brig.  Gen.  A.  A.  Humphbeys, 

Chief  of  Engineers,  U.  8.  A. 
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C  C  5. 

REPORT  ON  PORTION  OP  THE  THIRD  SUBDIVISION  OF  THE  MISSISSIPPI 

ROUTE. 

Mississippi  River  from  Cairo  to  New  Orleans. 

report  of  major  charles  r.  suter,  corps  of  enoineers. 

Engineer  Officb^  United  States  Army, 

Saint  Louis  J  Mo.^  February  18, 1875. 

General:  OongresSy  at  its  last  session,  appropriated  $200,000  for 
SQfvejs  and  estimates  for  the  improvement  of  certain  routes  recom- 
mended  by  tbe  Senate  Select  Committee  on  Transportation-Boates  to 
the  Seaboard. 

Among  these  rentes  was  the  Mississippi  Eiver,  the  idea  advanced  by 
tbe  committee  for  that  portion  of  the  stream  between  Oairo  and.  New 
Orleans  being  to  so  improve  it  as  to  give  from  8  to  10  feet  navigable 
depth  at  all  stages  of  water. 

The  duty  of  reporting  npon  this  subject  was  assigned  to  me,  and 
tiO,000  was  allotted  to  defray  the  expenses  of  the  necessary  examina- 
tion. 

As  the  sum  was  of  course  inadequate  for  the  careful  survey  of  one 
thousand  miles  of  a  great  river  like  the  Mississippi,  it  was  necessary  to 
conilne  the  work  to  a  mere  reconnaissance,  which  would  enable  a  geueral 
map  of  tbe  river  to  be  made  with  approximate  correctness,  determining 
at  the  same  time  the  nature  and  extent  of  the  existing  difficulties  to 
free  navigation,  together  with  the  methods  most  likely -to  secure  their 
removal.  This  plan,  having  been  approved  by  the  Ohief  of  Bngineers, 
was  carried  out  during  the  summer  and  early  winter  of  1874. 

An  engineering  party  was  placed  on  one  of  the  government  steamers 
and  sent  into  the  Held,  with  instructions  to  sketch  the  river  carefully 
from  the  pilot-house  of  the  steamer,  checking  their  work  by  frequent 
triangulations  for  widrhs,  and  by  comparison  with  the  best  State  maps 
attainable  for  lengths  between  known  points. 

The  party  passed  four  times  over  the  portion  of  the  river  between 
Vicksburg  and  Cairo,  and  twice  over  the  portion  between  Vicksburg 
and  New  Orleans.  The  work  was  carefully  done,  and  is  quite  satisfac- 
tory. The  maps  show  all  the  topographical  features  quite  fully,  giving 
tbe  size  and  position  of  islands  and  dry  sand-bars,  and  the  location  of 
the  low- water  channel  at  the  time  of  the  survey.  The  river  was  not  low 
enough  for  a  good  hydraulic  survey,  and,  moreover,  there  was  neither 
time  nor  money  enough  available  for  the  purpose;  but  all  available  in- 
formation on  this  point  was  collected  from  pilots  and  residents  along  the 
river. 

Although  the  information  obtained  by  this  reconnaissance  is  not  suffi- 
ciently detailed  or  extensive  to  allow  estimates  of  the  cost  of  the  im- 
provement recommended  to  be  made,  yet  it  will,  I  hope,  be  sufficient  to 
\mnt  out  the  nature  of  the  improvement  required,  and  the  means  by 
which  it  can  be  effected. 

First  in  order  is  the  absolute  necessity  of  a  careful  survey  of  the 
whole  river.  We  have  at  present  really  nothing  definite  to  guide  us 
either  witb  regard  to  the  present  situation,  or  to  changes  which  have 
taken  place  in  the  past  If  a  careful  survey  had  been  made  thirty  or 
forty  years  ago,  it  would  be  of  inestimable  value  now,  for  the  effect 
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likely  to  result  from  caases  now  at  work  can  only  be  rightly  inferred 
from  the  effect  produced  in  past  times  by  similar  causes.  This  infor- 
mation we  have  not  yet  got^  and  hence  mach  is  left  to  conjecture  which 
should  be  known  with  certainty.  This  state  of  affairs  should  be  reme- 
died as  soon  as  possible,  so  that  when  in  future  any  work  may  be  needed 
on  the  river  the  data  may  be  at  hand  for  projecting  it. 

There  is  probably  no  branch  of  engineering  which  offers  more  prac- 
tical difficulties  than  river  hydraalics,  nor  is  there  another  in  which  so 
many  perplexing  questions  are  involved,  nor  where  so  much  patient  ob- 
servation and  experiment  are  needed  to  obtain  successful  results. 

This  is  mainly  owing  to  the  appalling  vastness  of  the  subject,  arising 
from  the  fact  that  every  stream,  and  in  truth  every  portion  of  a  stream, 
has  its  own  special  characteristics,  not  necessarily  appearing  elsewhere, 
which  renders  observers  singularly  liable  to  generalize  on  insufficient  or 
erroneous  data. 

It  is  only  by  long  and  patient  observation,  extended  over  long  periods 
of  time,  and  covering  considerable  lengths  of  many  different  streams, 
that  we  may  eventually  hope  to  assign  definite  values  to  the  many  vari- 
ables which  enter  the  equation  to  be  solved. 

A  vast  amount  of  information  on  this  subject  may  be  gathered  from 
the  works  of  foreign  writers,  and  of  our  own  engineers,  but  this  informa- 
tion is  much  scattered,  and  often  inaccessible ;  it  is  moreover  generally 
mixed  up  with  many  facts  and  features  which  are  strictly  local  and  hence 
not  generally  applicable. 

I  have  therefore  felt  justified  in  endeavoring  to  describe  here,  briefly, 
the  more  striking  and  important  features  and  phenomena  observable  on 
our  western  rivers,  before  discussing  the  special  subject  confided  to  me 
for  investigation. 

In  two  important  features  our  Western  rivers  differ  from  those  under 
improvement  in  the  East  and  on  the  Pacific  coast :  first,  their  beds  are 
formed  of  gravel,  sand,  or  mud,  instead  of  rock  in  place ;  secondly,  they 
are  unaffected  by  tides. 

The  nature  of  the  beds  and  of  the  banks  determines  the  characteristic 
features  of  all  these  streams,  and  accounts  at  the  same  time  for  the  im- 
mense diversity  everywhere  observable. 

Two  great  classes  are  met  with. 

First,  we  have  the  Mississippi  north  of  the  Ohio,  which,  as  well  as  the 
Ohio  and  Missouri,  all  the  northern  and  portions  of  each  of  the  southern 
tributaries,  show  a  well-defined  valley  sunk  more  or  less  below  the  gen- 
eral level  of  the  country,  and  bordered  by  abrupt  cliffs  of  lime  or  sand 
stone.  Frequently  these  bluffs  are  partly  or  wholly  concealed  by  great 
masses  of  drift,  which  form  rolling  hills  and  ridges  extending  often  to 
the  river-bank.  This  latter  feature  is  especially  characteristic  of  the 
Ohio  and  Lower  Missouri,  the  bare,  bold  bluffs  being  principally  con- 
fined to  the  Upper  Mississippi  and  Missouri  and  their  tributaries.  Both 
features  are  found  on  the  upper  portions  of  Bed,  Ouachita,  Arkansas, 
and  White  Bivers,  together  with  their  principal  tributaries. 

The  width  of  the  valley  scored  out  of  the  general  level  varies  from 
one  to  twenty  miles,  while  its  true  bottom,  the  bed-rock,  is  found  from 
sixty  to  a  hundred  feet  and  upward  below  the  beds  of  the  present 
streams.  The  bluffs  themselves  vary  greatly  in  height,  sometimes  tow- 
ering 400  or  500  feet  above  the  level  of  the  water. 

These  facts  show  that  our  present  rivers  are  but  puny  representatives 
of  their  gigantic  predecessors  in  prehistoric  ages. 

It  is  through  the  immense  deposits  of  sand  and  gravel  accumulated 
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by  these  aocieot  streams  that  oar  modern  rivers  straggle  to  force  their 
way. 

The  banks  and  beds  are  generally  sand  or  gravel,  now  pore,  now 
mixed  with  allavial  matter  broaght  down  by  the  stream  and  deposited 
daring  the  annaal  overflows.  Occasionally  we  find  the  bank  formed  by 
rock-blaffs  or  by  the  drift-hills  and  terraces  before  allnded  to.  These 
banks  are  comparatively  stable,  bat  the  others  are  constantly  eroded  by 
the  water.  The  streams  are  therefore  constantly  changing  their  shape 
and  direction,  their  lateral  excarsions  being,  however,  limited  by  the 
sides  of  the  valley  throagh  which  they  flow. 

Secondly^  in  the  delta  region,  so  called,  that  is,  on  the  Lower  Missis- 
sippi and  the  lower  portions  of  its  southern  tribataries,  entirely  different 
conditions  are  met  with.  The  river-banks  are  generally  foand  to  be 
composed  of  alternate  strata  of  sand  and  of  very  stiff  blae  clay,  belong- 
ing to  the  Tertiary  series.  Above  these  strata  we  generally  find  about 
30  feet  of  a  more  recent  alluvial  formation.  The  bed  proper,  or  rather 
tbe  extreme  limit  of  scour,  is  formed  by  one  of  the  clay  layers ;  but,  as 
far  as  the  banks  are  concerned,  there  is  nothing  to  prevent  erosion  taking 
place  in  any  direction,  and  accordingly  we  find  all  these  delta  streams 
exceedingly  tortuous  in  their  courses. 

On  all  the  streams  of  the  first  class,  erosion  of  the  banks,  though  often 
rapid,  is  still  a  gradual  process ;  the  bank,  as  it  becomes  saturated,  crum- 
bles and  falls  into  the  river,  a  few  inches  at  a  time. 

On  streams  of  the  second  class,  however,  the  process  is  different.  The 
day  layers  are  both  impermeable  and  insoluble,  but  the  heavy  water- 
pressure  in  floods  saturates  tbe  lower  sand  layers  to  a  great  distance 
from  the  water's  edge.  As  the  water  falls  the  pressure  diminishes,  and 
tbe  water  in  the  sand  layer  returns  to  the  river,  washing  out  the  sand  as 
it  goes.  Tbe  clay  layers  are  thus  undermined  over  large  areas,  and 
eventually  the  whole  overhanging  mass  breaks  off'  and  falls  or  slides 
into  tbe  river.  In  this  manner  the  rate  of  abrasion  may  become  per- 
fectly appalling  under  favorable  conditions.  Slight  reflection  will  show 
that  it  most  necessarily  be  worse  after  heavy  and  long-sustained  floods 
than  at  other  times,  and  observation  shows  this  to  be  a  fact.  At  low 
water  a  rapid  rate  of  erosion  may  be  developed  by  special  causes,  as  a 
sharp  local  deflection  of  the  current  against  the  shore ;  but,  generally 
speaking,  caving  of  the  banks  is  confined  to  high  water  and  the  stages 
immediately  following  it.  On  the  Mississippi  itself,  the  continual  ero 
sion  of  the  banks  gives  rise  to  some  carious  phenomena,  the  true  office 
aud  explanation  of  which  seem  not  to  be  generally  understood.  I  allude 
to  tbe  eot-offs  which  from  time  to  time  are  formed  naturally,  and  which 
are  constantly  brought  forward  by  speculative  individuals  and  advo- 
cated as  a  panacea  for  the  ills  resulting  both  from  floods  and  low  water. 

In  the  first  place  it  would  appear,  at  a  casual  glance,  that  as  the  cat- 
ting action  is  greatest  in  the  deepest  recesses  or  apices  of  the*bends, 
there  woald  result  an  indefinite  elongation  to  the  right  and  to  the  left 
of  the  genera]  direction  of  flow  of  the  river,  or  at  least  it  would  be  car- 
ried to  such  extent  that  the  consequent  reduction  of  slope  would  destroy 
both  the  velocity  of  the  current  and  its  power  of  transporting  the  mass 
of  sediment  poured  into  it;  such  would  indeed  be  the  case,  although  the 
consequent  filling  up  of  the  bed  would  gradually  raise  the  whole  river 
and  finally  establish  new  conditions  of  equilibrium. 

But  in  truth  the  remedy  is  far  more  promptly  applied;  the  cutting  of 
tbe  bank  is  not  confined  to  the  apex  of  the  bend,  but  extends  along  the 
whole  concave  shore,  aud,  as  the  bends  overlap  each  other,  it  follows 
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that  the  oecka  of  land  separating  them  are  eroded  oo  both  Rides,  and 
hence  are  rapidly  reduced  in  width. 

In  the  course  of  time  the  dividing  neck  becomes  so  atteuaated  as  to 
be  no  longer  able  to  sustain  the  pressure  of  the  water  against  it,  and, 
as  the  nature  of  the  materials  of  which  the  bank  is  composed  allows 
more  or  less  water  to  leak  through  and  wash  out  the  sand-layers,  finally 
the  whole  mass  crumbles,  and  a  wide  breach  is  formed  through  which 
the  river  pours  with  resistless  force.  Davis'n,  one  of  the  most  recent  of 
these  cut-o£fs,  and  also  the  largest,  occuiTed  in  1867.  It  cut  off  Pal- 
myra Bend,  eighteen  miles  below  Yicksburg,  a  bend  which  was  eighteen 
miles  long,  while  the  distance  across  the  neck  was  only  1,200  feet.  The 
exact  slope  of  the  river  at  the  time  is  not  known,  but  it  was  probably 
not  far  from  0.3  foot  to  the  mile ;  therefore  the  difference  of  level  on  the 
two  sides  of  the  neck  was  about  5}  feet  When  the  river  broke  through, 
the  whole  of  this  fall  had  to  be  absorbed  in  the  1,200  feet  of  distance, 
making  a  rate  of  about  24  feet  to  the  mile;  and  it  can  readily  be  imagined 
that  the  whole  immense  flood-volume  of  the  Mississippi,  flowing  with 
the  enormous  velocity  due  to  this  great  slope,  produced  very  marked 
effects.  The  roaring  of  the  waters  could  be  heard  for  miles,  and  in  the 
course  of  a  few  hours  a  channel  a  mile  wide«  certainly  over  a  hundred 
and  probably  nearly  two  hundred  feet  in  depth,  had  been  excavated. 
Even  then  it  was  many  weeks  before  the  velocity  of  the  current  had 
sufficiently  abated  to  allow  boats  to  use  the  new  channel. 

It  is  clearly  evident  that  in  such  cases  as  this  the  stream  cannot  long 
remain  in  a  condition  so  difterent  from  its  normal  regimen ;  the  length 
by  which  it  has  been  shortened  must  be  regained,  so  as  to  restore  the 
usual  slope,  and  this  can  only  be  effected  in  one  way,  viz,  by  the  elonga- 
tion of  bends  lying  above  and  below  the  cut-off.  This  result  has  fol- 
lowed in  the  case  mentioned,  and  is  and  must  be  an  inevitable  accom- 
paniment of  any  similar  occurrence.  The  influence  of  the  Davis  cut  off 
is  still  telt  far  above  and  below  Yicksburg.  The  rate  of  erosion  iu  the 
bends  has  been  enormously  increased,  and  to-day  we  are  threatened  with 
several  more  cut-offs  between  Memphis  and  Yicksburg.  One  in  fact 
occurred  during  last  summer,  near  Commerce,  Miss. 

After  the  river  has  once  formed  a  new  channel  for  itself,  the  old  bead 
fills  up  at  the  head  and  the  foot  and  becomes  a  lake.  The  immense  num- 
ber of  these  peculiar  crescent-shaped  lakes  scattered  through  the  bot- 
tom lands  on  both  sides  of  the  river,  shows  that  this  action  has  been 
going  on  ever  since  the  Mississippi  has  existed  in  it«  present  state,  and 
we  would  therefore  seem  justified  in  assuming  that  no  material  change 
has  occurred,  within  recent  times  at  least,  affecting  the  slope,  length,  or 
general  direction  of  the  stream. 

Such  being  the  well-recorded  effects  and  results  of  cut-offs,  it  certainly 
is  surprising  to  find  that,  from  time  to  time,  their  formation  by  artificial 
means*  has  been  recommended  as  a  means  of  improvement,  and  some 
have  actually  been  produced,  or  at  least  hastened,  by  ignorant  persons. 
The  amount  of  damage  produced  by  a  cut-off,  particularly  in  those  por- 
tions of  the  country  where  riparian  plantations  are  numerous,  must  nec- 
essarily be  enormous ;  and,  as  I  have  attempted  to  show,  no  good  is 
likely  to  result  therefrom,  as  the  river  will  in  time  be  precisely  in  the 
same  condition  as  before. 

On  other  streams  the  same  phenomena  occasionally  obtain,  but  gen- 
erally the  mode  of  action  is  different;  thus,  on  the  Missouri,  the  bends 
being  more  open,  a  bar  generally  forms  on  the  lower  side  of  the  points, 
while  the  upper  side  is  abraded,  from  which  action  results  a  gradual 
downstream  motion  of  the  bends,  which  follow  each  other  like  a  series 
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of  waves,  and  in  this  manner  lateral  elongation  is  prevented.  Similar 
action  i8  observable  on  many  other  streams,  but  not  to  as  great  or  as 
general  an  extent  as  on  the  Missouri. 

White,  Ouachita,  Bed  River,  and  other  similar  streams  are  exceedingly 
tortnous,  but  the  current  being  generally  weak  and  the  banks  tolerably 
Ann,  the  amount  of  erosion  is  small ;  consequently  these  streams  change 
buMittle.  On  the  Lower  Arkansas,  however,  where  the  current  is 
rapid,  the  general  features  of  the  Mississippi  are  reproduced. 

The  beds  of  the  tributary  streams  are  composed  of  materials  washed 
irom  the  banks  or  brought  in  by  tributaries,  and  comprise  bowlders, 
coarse  and  fine  gravel,  sand,  and  mud ;  of  these  materials  none  heavier 
than  coarse  gravel  are  moved  by  the  current;  the  others  remain  in  posi- 
tion and  form  local  obstructions. 

The  heavier  deposits  are  more  common  on  the  Ohio  Biver  than  on 
any  other  of  the  large  streams,  and  that  river  also  moves  quite  coarse 
gravel  in  its  upper  portions ;  lower  down  it  transports  fine  gravel  and 
<*oar8e  sand.  The  Upper  Mississippi  carries  heavy  sand;  gravel  is  rare. 
Both  these  streams  have  clear  water. 

The  Missouri  flows  over  exceedingly  fine  sand  mixed  with  mud ;  the 
banks  are  of  similar  composition,  and  the  water  is  very  muddy. 

The  Arkansas  and  Bed  Bivers  are  also  exceedingly  turbid,  the  water 
being  tinged  a  bright  red  from  the  colored  earths  with  which  it  is 
charged ;  the  river- ^ds  are  of  rather  coarse  sand  in  the  lower  portions; 
biisher  up  we  find  gravel. 

The  other  southern  tributaries.  White,  Ouachita,  &c.,  have  clear 
water,  and  in  their  navigable  portions  transport  only  coarse  sand. 

The  Lower  Mississippi  being  the  general  receptacle  for  all  these  de- 
posits, partakes  of  the  character  of  all  of  its  tributaries ;  the  bed  proper, 
as  before  stated,  is  clay,  but  superposed  on  this  are  great  masses  of  de- 
posits, ranging  from  very  coarse  gravel  to  fine  mud.  Its  water  is  very 
turbid,  having  a  grayish  tinge,  which  becomes  reddish  after  the  waters 
of  Arkansas  and  Red  Bivers  are  received. 

All  these  streams  have,  therefore,  the  common  feature  of  generally 
unstable  banks  and  beds,  the  water-way  beiug  usually  comiK>sed  of 
materials  which  the  flood-current,  at  least,  is  capable  of  transporting. 

The  laws  of  flowing  water  are  sufficiently  well  established  to  enable 
ns  to  settle  questions  which  anse  concerning  the  discharge  of  any 
stream,  and  its  dependent  phenomena,  so  that  the  point  specially  nee<l- 
ing  investigation  is  the  action  of  the  stream  upon  its  beds  and  banks, 
for  to  this  action  are  mainly  due  those  shoals,  bars,  &c.,  which  are  such 
grievous  obstructions  to  the  free  navigation  of  our  rivers. 

I  wish,  however,  to  remark  here  that  the  smaller  and  shallower  the 
stream,  the  greater  will  be  the  care  needed  in  measuring  the  discharge, 
as  in  this  case  we  are  surrounded  by  numerous  sources  of  error,  which 
are  of  far  greater  proportionate  im}K>rtance  than  would  be  the  case  on 
large,  deep  streams.  Also  with  regard  to  the  velocity,  which  is  gener- 
ally assumed  to  depend  mainly  upon  the  volume  of  discharge  and  the 
slope.  This  is  only  the  case,  even  approximately,  on  very  large,  deep 
streams.  On  most  of  the  rivers  that  we  are  considering,  especially  dur- 
ing their  low  stages,  the  velocity  is  greatly  affected  by  friction,  and 
therefore  varies  considerably  according  to  the  character  of  the  materials 
composing  the  bed.  With  similar  slope  and  discharge,  the  velocity  will 
be  greatest  in  streams  having  the  most  unstable  beds,  that  is,  beds 
composed  of  the  lightest  materials,  as  in  this  case  the  effect  of  friction 
must  evidently  be  at  a  minimum. 

With  regard  to  the  slope,  I  wish  to  call  attention  to  the  grave  error 
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of  taking  at  its  literal  value  the  term  "  plane,''  by  which  the  water-gar- 
face  throughont  the  whole  or  a  portion  of  the  length  of  a  stream  is  con- 
ventionally designated.  Thus,  it  is  customary  to  speak  of  the  planes  of 
high  or  low  water,  as  though  they  were  actually  plane  surfaces,  which 
is  far  from  being  the  case.  In  similar  manner,  the  mean  slope  is  spoken 
of  and  is  obtained  by  dividing  the  total  difference  of  water-level  between 
designated  points  by  the  total  length  of  the  river  between  those  same 
points. 

The  so-called  planes  of  high  or  low  water  are  usually  established  by 
connecting  with  the  level  a  series  of  water-gauges.  Synchronous  ob- 
servations on  these  gauges  are  assumed  to  give  the  shape  and  position 
of  the  water-surface  at  the  time  of  the  observations.  It  is  thus  found 
that  the  water-surface  over  a  considerable  distance  is  not  a  plane  sur- 
face, but  is  composed  of  a  series  of  plane  or  slightly  curved  surfaces, 
which  are  liable  to  great  variations,  even  for  the  same  stand  by  the 
gauge.  During  high  water,  these  local  variations  arise  from  the  fact 
that  swells  or  freshets  in  the  river  have  the  section  of  a  very  much 
elongated  wave  raised  above  the  general  surface.  The  front  and  rear 
of  the  waves  may  make  quite  abrupt  angles  with  the  general  surface, 
while  the  fact  that  several  waves  may  be  following  each  other,  or  may 
even  be  superposed,  adds  still  more  to  the  complexity  of  figure  of  the 
highwater-surface  slope. 

The  plane  bf  low  water  is  even  more  irregular  and  uncertain  than  that 
of  high  water,  for,  while  in  the  previous  case  we  had  only  masses  of  water 
to  deal  with,  in  the  present  we  have  also  to  consider  the  effect  produced 
by  masses  of  sand  and  gravel. 

On  examining  a  profile  of  the  water-surface  of  one  of  these  rivers 
during  a  low  or  medium  stage,  it  will  be  observed  that  the  mean  slope 
for  the  whole  length  differs  greatly  from  the  mean  slope  of  any  one  sec- 
tion of,  say,  one  hundred  miles  in  length ;  and,  again,  the  mean  slope  of 
this  section  will  be  found  to  differ  greatly  from  the  actual  slope  in  differ- 
ent portions  of  the  section.  This  complexity  arises  from  two  causes: 
first,  the  slope  in  the  upper  portion  of  any  stream  is  much  greater  than 
it  is  lower  down ;  and,  secondly,  the  slope  in  isolated  fiortions  of  the 
stream  varies  in  a  curious  but  quite  uniform  manner.  We  invariably 
find  a  series  of  reaches,  varying  in  length  with  tiie  size  of  the  stream,  in 
which  the  slope  is  very  slight,  often  scarcely  perceptible  ;  these  reaches 
are  connected  by  short,  abrupt  inclines,  on  which  the  slope  is  relatively 
very  considerable;  in  fact,  nearly  the  whole  slope  of  the  stream  is  con- 
centrated on  these  inclines.  The  channel-soundings,  if  plotted  on  the 
same  profile,  will  show  that  the  depth  on  the  inclines  is  very  much  less 
than  in  the  level  portions,  and,  on  comparing  the  profile  with  the  plan, 
it  will  be  found  that  the  level  reaches  lie  alternately  on  opposite  sided 
of  the  river,  and  that  the  steep  pitches  occur  where  the  channel  crosses 
from  one  side  of  the  river  to  the  other. 

These  deep,  level  reaches,  called  pools,  are  separated  from  each  other 
by  masses  of  sand  or  gravel,  over  which  the  water  flows  as  over  a  low 
dam.  These  masses  of  sand  and  gravel  constitute  the  bars,  and  are  the 
principal  obstructions  to  the  free  navigation  of  these  streams. 

The  relative  depth  in  the  pools  and  on  the  bars  varies  much  even  on 
the  same  stream ;  and  the  absolute  depths  are  also  very  variable  for 
different  stages,  and  even  for  the  same  stage  of  water.  In  like  manner, 
the  absolute  level  of  the  pools  and  the  difference  of  level  between  con- 
secutive pools  are  very  variable  even  for  the  same  stage  of  water,  and 
the  profiles  of  different  years  may  be,  and  generally  are,  quite  different 
for  the  same  stand  by  any  particular  gauge. 
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It  18,  therefore,  evident  that  great  care  is  needed  in  projecting  any 
plaD  of  improvement,  lest  certain  local,  and  perhaps  only  temporary, 
conditions  may  have  entirely  altered  the  normal  slopes  of  the  river. 

To  comprehend  the  cause  of  these  irregularities  and  their  practical 
effect  on  navigation,  it  is  necessary  to  consider  the  laws  governing  the 
movement  of  the  large  masses  of  sand  and  gravel  which  are  set  in  motion 
and  carried  along  by  the  water  of  the  stream. 

If  we  imagine  a  perfectly  straight  channel,  with  immovable  bed  and 
banks,  but  partly  filled  with  sand,  through  which  a  constant  stream  of 
water  flows  with  a  velocity  sufficiently  great  to  move  freely  the  sand 
below  it,  the  effect  will,  of  course,  soon  be  to  entirely  remove  the 
sand;  if,  however,  the  latter  is  supplied  in  sufficient  quantity  to  com- 
pensate for  that  removed,  our  experiment  will  more  nearly  resemble 
cases  met  with  in  ordinary  practice,  at  least  sufficiently  for  what  I  wish 
to  show. 

Under  the  action  of  the  flowing  water  the  sand  will  be  found  to  form 
a  series  of  ridges,  like  long  shallow  waves,  which  move  forward  with  a 
velocity  considerably  less  than  that  of  the  water  itself,  the  rear  slope  of 
these  waves  being  very  long,  while  the  front  is  usually  shorter  and  may 
be  quite  abrupt.  The  sand  rolls  up  the  rear  slope  and  falls  over  the 
crest,  and  in  this  manner  the  wave  advances.  The  velocity  at  the  sides 
of  the  channel  must  be  less  than  at  the  center,  on  account  of  the  fric- 
tion of  the  sides,  and  a  moment's  reflection  will  show  that  a  greater 
mans  of  sand  will  be  moved  by  the  central  current,  and  therefore  that 
the  length  of  the  sand-wave  measured  on  lines  normal  to  its  crest  will 
be  greatest  at  the  center  and  least  at  the  sides.  Again,  if  the  sand  is 
not  homogeneous,  the  heavier  grains  will  be  more  readily  moved  by  the 
strong  current  in  the  center  of  the  stream  than  by  the  weaker  current 
at  the  sides ;  hence,  the  heavier  sand  will  be  accumulated  at  the  center 
of  the  wave,  and  the  lighter  materials  will  be  found  at  the  sides.  Now, 
8apxK>8e  the  supply  of  water  to  be  diniinished  until  the  decrease  of 
velocity  and  scouring  power  render  it  unable  to  move  the  sand ;  after 
a  short  time  much  of  the  water  will  be  drained  ofl^,  leaving  the  sand- 
waves  stretched  across  the  channel  like  a  series  of  dams,  ponding  back 
the  water  above  them.  The  water  remaining  will  flow  over  these  dams 
in  a  shallow  sheet,  which  will  diminish  in  depth  as  the  level  above  is 
drawn  down,  and  by  a  continuance  of  this  action  a  sensible  difference 
of  level  between  the  water  on  the  two  sides  of  the  dam  is  developed. 
When  the  head  attains  sufficient  magnitude,  the  water  will  make  a 
breach  in  the  dam  to  find  an  outlet,  the  velocity  due  to  the  head  attained 
determining  the  portion  of  the  dam  broken  through.  It  evidently  will 
not  be  the  middle  portion,  because,  as  already  explained,  this  must, 
from  its  composition,  offer  the  greatest  resistance ;  but  some  point  to  the 
right  or  left  will  be  selected.  The  outflow  through  this  breach  soon 
draws  down  the  level  above,  and,  the  velocity  consequently  diminishing, 
the  water  is  no  longer  able  to  move  the  sand  through  the  gap,  but  drops 
it  there  and  the  breach  fills  up.  Another  outlet  will  after  a  time  be 
formed,  but,  for  the  reasons  before  given,  it  will  be  farther  from  the  cen- 
ter of  the  wave  than  before,  and  this  action  will  be  repeated  as  often  as 
there  is  any  disturbance  of  the  equilibrium.  In  any  case  the  rule  is 
the  same ;  the  breach  is  formed  in  the  sand  dam  or  bar  as  near  the  axial 
l\Qeof  the  stream  as  the  composition  of  the  bar  will  allow.  In  conse- 
qoence  of  this  action,  the  water  no  longer  flows  parallel  to  the  sides  of 
channel,  for,  on  emerging  from  behind  the  sand-wave,  it  necessarily 
strikes  the  side  at  an  angle,  and  it  will  then  be  deflected  back,  and 
hence  the  breach  in  the  next  lower  pool  will  take  place  on  the  side 
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opposite  the  first  one.  The  channel  now  will  follow  a  series  of  osculat- 
ing carves,  whose  degree  of  curvature  will  be  mainly  regulated  by  the 
relative  amount  and  density  of  the  sand  and  the  amount  of  water  in 
motion. 

If  now  the  supply  of  water  be  restored  to  the  original  standard,  the 
channel  will  return  nearly  to  its  original  direction ;  but  if  this  operation  be 
many  times  repeated,  the  lighter  materials  will,  to  a  great  extent,  be 
sifted  out  of  the  central  portions  of  the  sand-waves,  which  will  finally 
attain  a  density  sufficient  to  oppose  even  the  full  strength  of  the  cur- 
rent. This,  therefore,  will  become  more  and  more  diverted  from  its 
rectilinear  direction,  and  the  curved  channel-way  becomes  permanent, 
but  will  always  be  less  marked  at  high  than  at  low  water. 

In  this  description  I  have  assumed  that  the  banks  are  too  solid  to  be 
affected  by  the  current,  although  in  general  practice  this  is  not  the  case ; 
but  I  wished  to  show  that,  even  under  the  very  favorable  and  unusual 
conditiops  assumed,  the  curved  channel-way  is  inevitable  in  streams 
which  flow  over  beds  of  movable  materials. 

In  nature  the  banks  are  generally  very  unstable  and  easily  eroded  by 
the  current;  they  present,  as  a  general  rule,  less  resistance  to  the  water 
than  does  its  bed,  and  hence  the  curved  shape,  set  up  by  the  causes 
cited  above,  will  soon  be  greatly  increased  and  rendered  permanent 

All  the  phenomena  of  bar-formation  can  be  traced  to  the  interaction, 
here  described,  of  the  force  of  the  moving  water  and  the  resistance 
offered  by  the  materials  over  which  it  flows,  although  we  will  not  often 
find  cases  as  simple  as  the  one  here  presented.  In  actual  practice  there 
are  generally  many  complicating  causQS  to  discover  and  eliminate,  but 
the  general  action  is  always  the  same. 

In  considering  now  the  case  of  actual  streams,  we  must  remember  that 
their  present  beds,  as  well  as  their  banks,  furnish  inexhaustible  supplies 
of  sand,  gravel,  and  mud.  The  complications  of  water-flow  due  to  their 
action  cannot,  therefore,  ever  be  entirely  eliminated,  although  it  is  a  very 
serious  question  whether  means  will  not  have  eventually  to  be  taken 
to  prevent  the  washing  of  the  banks  on  the  tributary  streams  at  least, 
as  many  of  these  bring  in  quantities  of  sediment  utterly  dispropor- 
tionate to  the  amount  of  water  which  they  contribute. 

I  will  now  endeavor  to  describe  the  variations  from  the  simple  man- 
ner of  bar-formation  which  are  met  with  in  practice:  these  vary  greatly 
for  different  rivers,  as  might  be  supposed,  but  for  the  same  stream  they 
are  measurably  constant;  the  variations,  such  as  they  are,  being  due  to 
the  character  of  the  materials  moved  and  to  the  force  and  volume  of 
discharge  of  the  water.  The  streams  which  I  select  as  typical  are  the 
Tipper  Mississippi,  the  Missouri,  the  Ohio,  and  the  Lower  Mississippi. 

The  Upper  Mississippi  flows  over  very  heavy  sand,  and  its  banks  are 
composed  of  similar  material.  Tiie  general  course  of  the  river  is  quite 
straight,  and  the  total  fall  is  considerable.  The  volume  of  water  dis- 
charged is  also  large,  but  the  floods,  although  heavy,  are  not  of  very 
long  duration.  The  banks  are  very  easily  abraded,  while  the  material 
composing  the  bed  is  hard  to  move,  and  the  stream  has  therefore  at- 
t^iined  an  extraordinary  width  between  banks,  while  great  complications 
in  the  formation  of  the  sand- waves  have  resulted.  The  floods  being 
violent,  but  of  short  duration,  the  crests  of  the  waves  are  generally 
above  the  low-water  surface,  and  they  speedily  increase  in  size  b.v  the 
drifting  of  sand  under  the  ac.tion  of  the  wind;  then  follows  a  growth  of 
willows  or  cottonwoods,  and  we  have  an  island.  Either  an  island  or  a 
dry  bar  will  act  like  one  of  the  natural  banks,  and  an  independent  wave- 
formation  will  be  set  up  in  every  separate  chaquel  thus  formed. 


Digrtized  by  VjOOQIC 


NAVIGATION   OP  THE   MISSISSIPPI   RIVER.  81 

The  Upper  Mississippi  has  an  immense  number  of  islands,  large  and 
small ;  hence,  there  are  a  great  many  channels  and  considerable  com- 
plexity of  bar-formation.  The  great  extent  to  which  the  water  is  scat- 
tered prevents  vigorous  or  sustained  action  on  the  sand ;  the  bed  of  the 
river  is  covered  with  different  sets  or  systems  of  sand- waves,  due  to 
the  numerous  channels,  and  navigation  is  much  impeded.  Neverthelpss, 
DO  stream  with  which  I  am  acquainted  shows  so  well  the  method  of 
simple  formation  of  bars  which  I  have  attempted  to  describe ;  the  com-  • 
piieated  channel  is  a  natural  consequence  of  the  small  supply  of  water 
and  undue  proportion  of  sand. 

The  Ohio  resembles  the  Upper  Mississippi  in  many  respects,  but  its 
floods  are  far  more  violent,  and  its  low-water  stages  more  general  and 
lasting.  The  bed  is  generally  composed  of  heavier  materials,  and  much 
gravel  is  moved,  while  the  banks  are  but  little  eroded. 

Islands  are  not  very  numerous,  and  the  bars  are  usually  simple  iu 
their  formation,  but  contain  much  gravel.    The  low-water  discharg 
the  river  is  so  small  as  to  be  usually  inadequate  to  the  task  of  breaking 
throagh  them  ;  hence,  low-water  navigation  is  very  bad. 

Both  on  this  stream  and  the  Upper  Mississippi  the  channel  is  not  lia- 
ble to  sudden  and  radical  changes  as  on  the  Missouri. 

The  Missouri,  although  not  the  greatest  in  volume,  is  nevertheless 
the  tributary  which  most  resembles  the  main-trunk  stream.  It  is  very 
peculiar  in  its  action,  although  all  the  observed  phenomena  are  easily 
explained.  Its  volume  and  slope  do  not  differ  materially  from  those  of 
the  Upper  Mississippi,  yet  the  velocity  of  the  current  is  probably  twice  or 
three  times  as  great.  This  fact  can  only  be  explained  by  the  supposition 
already  mentioned,  that  it  is  due  to  the  great  mobility  of  the  bed,  and 
consequent  small  amount  of  friction,  which  enables  the  velocity  to  ap- 
proximate, more  nearly  than  is  usually  the  case,  to  that  due  to  the 
actual  descent  of  the  stream.  The  velocity  varies  from  three  miles  to 
at  least  nine  miles  an  hour. 

The  bed  and  banks  are  composed  principally  of  an  almost  impalpable 
sand ;  heavy  sand  is  rare,  and  gravel  is  usually  only  met  with  near  the 
bluffs.  As  might  naturally  be  expected,  the  amount  of  disturbance  of 
the  bottom  is  enormous,  the  water  penetrating  it  to  considerable  depths, 
and  whirling  along  great  masses  of  sand,  which  is  so  tine  that  a  very 
large  amount  is  suspended  and  carried  forward  by  the  water,  in  addi- 
tion to  that  which  rolls  along  the  bottom. 

The  rate  of  advance  of  the  sand-waves  is  very  rapid,  but  they  are 
never  allowed  time  to  dam  up  the  water  to  any  extent.  Their  crests 
are  always  high  and  fiat,  and  the  water,  even  at  high  stages,  is  obliged 
to  force  channels  through  them.  These  cuts  at  once  become  reservoirs, 
into  which  pours  the  greatest  body  and  the  heaviest  of  the  moving  sand ; 
consequently  they  soon  fill  up,  and  a  breach  is  quickly  formed  at  some 
other  point.  These  sand- waves  are  generally  greatly  elongated  down- 
stream, but  their  sha|)e  is  constantly  changing,  and  they  wash  away 
and  re-form  with  astouishing  rapidity. 

The  increased  discharge  of  floods  gives  the  current  an  enormous  io- 
cr^se  of  velocity,  and,  hence,  of  excavating  power,  and  the  amount  of 
material  moved  keeps  pace  with  the  iucreased  volume  of  water,  and  in 
eonaequence  there  is  not  much  difference  iu  the  channel-depths  at  flood 
and  at  low  stages. 

The  navigable  channel  is  of  course  constantly  shifting,  being  now  on 
one  aide  of  the  river,  now  on  the  other,  and  it  requires  the  greatest  skill 
Md  judgment  on  the  part  of  the  pilots  who  navigate  it. 

During  very  low  stages  the  velocity  is  much  reduced,  and  the  pecu- 
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liar  cbaracteristics  of  the  river  are  not  so  apparent,  bat  slight  causes 
snfQce  to  disturb  the  eqailibriam  and  effect  great  changes. 

The  banks  are  eroded  with  extraordinary  facility,  and  as  old  logs  and 
stumps  are  found  buried  throughout  the  valley,  there  seem  to  be  good 
reasons  for  thinking  that  the  river  may  have  traveled  over  the  entire 
width  of  its  valley,  perhaps  more  than  once;  at  all  events,  land  along 
its  banks  is  held  by  a  most  uncertain  tenure. 

From  what  has  been  said  it  may  readily  be  inferred  that  the  effect  of 
any  engineering  constructions,  as  is  also  true  of  natural  obstructionn, 
will  be  very  marked  and  speedy,  but  not  necessarily  permanent  uor  easy 
to  maintain. 

After  joining  the  Upper  Mississippi,  the  turbulent  propensities  of  the 
Missouri  are  a  good  deal  curbed  by  association*  with  its  more  orderly 
partner^  and  the  heavy  sand  of  its  new  bed  also  tends  to  bring  about 
this  desirable  result;  but  nevertheless,  its  influence  is  still  quite  appar- 
ent, and  manifests  itself  especially  in  the  instability  of  the  channels 
during  low  stages. 

After  passing  Cairo  we  reach  the  Lower  Mississippi  proper. 

We  have  now  left  the  rock-blufifs  behind ;  hence  to  the  Gulf  the  banks, 
with  a  few  exceptions,  are  uniformly  composed  of  layers  of  sand  and 
clay,  surmounted  by  a  stratum,  about  30  feet  thick,  of  4illuvial  soil. 
These  banks,  except  where  under  ealtivation,  are  covered  with  a  rank, 
heavy  growth  of  timber,  and  the  bars  which  emerge  from  the  river  are 
speedily  taken  ]K)ssession  of  by  a  dense  growth  of  willows  and  cotton- 
woods.  The  curved  formation  being  entirely  unopposed,  is  very  strongly 
developed,  increasing,  however,  as  we  descend  the  river  and  as  the  ve- 
locity of  the  current  diminishes. 

The  bluff's  which  touch  the  river  at  Memphis,  Yicksburg,  and  a  few 
other  points,  the  most  southerly  of  which  is  Baton  Rouge,  are  couiiK)sed 
principally  of  sand,  with  some  clay  and  gravel ;  the  sand  being  often 
partially  cemented  with  iron  ore. 

There  is  quite  a  large  number  of  islands,  generally  of  considerable 
size  and  tolerably  stable.  The  manner  of  their  formation  will  be  ex- 
plained further  on. 

The  bed  proper  of  the  stream  is  a  peculiar  tenacious  clay,  as  already 
stated,  but  on  this  bed  rest  the  immense  deposits  of  all  kinds  ot  material 
brought  in  by  the  tributaries  or  precipitated  into  the  stream  wUeu  the 
banks  are  undermined,  and  it  is  the  action  of  the  water  on  these  de- 
posits, moving  them  and  heaping  them  up  in  certain  localities,  which 
gives  rise  to  the  bars. 

Although  the  principle  governing  the  formation  of  these  obstructions 
is  precisely  the  same  as  in  the  similar  cases,  yet  the  peculiar  circum- 
stances under  which  it  occurs  causes  a  good  deal  of  ^nation  from  the 
simple  type. 

The  principal  cause  of  variation  lies  in  the  curved  shape  of  the 
stream,  which  is  very  marked  and  persistent;  consequently,  at  all 
stages  of  water,  the  channel  is  more  or  Ichs  curved,  and  this  shape  de- 
termines the  manner  of  deposition  of  the  materials  moved  by  the 
water. 

In  discussing  the  case  of  a  straight  channel-way,  it  was  stated  that 
the  heavier  materials  would  follow  the  thread  of  the  strongest  cnrreut. 
This  is  still  true  in  the  case  before  us,  but,  owing  to  the  great  curvature 
of  the  bed,  the  question  of  the  location  of  this  current  is  no  longer  as 
obvious  as  before.  As  a  matter  of  fact,it  varies  with  the  stage  of  water, 
and  will  always  be  found  following  a  path  as  nearly  direct  as  possible, 
which  throws  it  more  or  less  directly  from  one  point  to  another,  and  as 
the  river  rises  it  approaches  more  and  more  closely  to  the»d  ndsits. 
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The  great  volume  and  force  of  the  river  enables  it  to  move  both  gravel 
aDd  heavy  sand,  and  these  will  be  deposited  u^ftv  the  points,  or  wher- 
ever the  high-water  channel  may  l>e.  As  the  river  falls  the  diminished 
velocity  renders  it  incapable  of  moving  these  deposits,  and  the  water  is 
gradaally  deflected  by  them  toward  the  bends. 

These  constant  accretions  of  heavy  material  will,  of  course,  gradually 
extend  the  points,  thereby  encroaching  on  the  space  occupied  by  the 
water  at  lower  stages,  and  as  the  banks  offer  less  r^istance  than  the  bed 
they  will  be  eroded  and  the  bend  will  be  elongatea ;  it  is  thus  that  the 
carved  form  is  perpetuated  and  constantly  increased. 

in  emerging  from  a  bend  the  water  spreads  out  in  a  fan-shaped  mass, 
•the  strongest  current  taking  the  shortest  available  route.  It  might  be 
inferred  from  this  that  a  section  across  the  stream  would  show  the  great- 
est depth  where  the  current  is  strongest,  but  the  reverse  is  uf^uaily  the 
case;  the  extra  velocity  simply  moves  more  or  heavier  materials,  and 
the  depth  is  not  increased.  From  one  side  of  the  fan  to  the  other  we 
have  all  grades  of  velocity,  and  similarly  all  grades  of  material.  Finally, 
between  the  extreme  edge  of  the  sand- wave  and  the  concave  bank  we 
have  a  very  deep  pool,  in  which  the  velocity  is  relatively  quite  small. 
These  pools  receive  only  the  lightest  deposits — principally  mud;  they 
are  partially  filled  up  at  high  water,  but  are  scoured  out  at  low  stages, 
even  down  to  the  main  clay-bed.       ^ 

The  sand- waves  still  retain  their  characteristic  features,  but  the  heav- 
iest portions,  instead  of  being  at  the  center,  now  lie  alternately  on  op- 
posite sides  of  the  stream  and  near  the  points. 

The  erosion  of  the  banks  and  the  extension  of  the  points  gradually 
elongate  the  bends,  and  after  a  time  the  additional  resistance  thus 
offered  to  the  free  discharge  at  high  water,  and  which  is  always  repre- 
seDted  by  a  ponding  back  and  consequent  increase  of  head,  causes  the 
current  to  cut  a  channel  through  the  point-bar;  this  becomes  a  perma- 
nent outlet  for  flood-discharges,  and  the  bar  outside  becomes  an  island. 
Outside  of  this,  other  bars  form,  and  in  their  turn  become  tow-heads 
aud  islands. 

There  is  no  doubt  whatever  that  all  the  Mississippi  islands  have  been 
formed  in  this  way,  or  el-^e  by  cut-oflfs. 

The  channels  behind  them  are  called  chutes,  and  are  essentially  high- 
water  channels,  and  the  absurdity  of  endeavoring  systematically  to  turn 
the  low-water  channel  into  them  should,  it  seems,  be  obvious ;  never- 
theless it  is  constantly  being  proposed,  not  only  by  amateur  engineers, 
bot  aKso  by  men  who  should  know  better.  The  chutes  are  merely  vents 
for  the  discharge  of  floods,  and  as  they  furnish  the  most  direct  route,  a 
great  portion  of^he  heavy  material  in  motion,  comprising  not  only 
gravel  and  heavy  sand,  but  logs,  snags,  &c.,  naturally  passes  through 
them.  The  snags  and  logs  often  lodge,  as  the  chutes  are  not  usually 
deep,  and  in  any  case  it  is  safe  to  count  on  finding  the  bottom  composed 
mainly  of  grdvel  and  very  coarse  sand.  These  chutes  are,  as  a  general 
mle,  dry  at  low  water,  and  are  only  used  by  boats  ascending  the  stream 
daring  high  stages. 

It  frequently  happens,  however,  that  great  erosion  takes  place  in 
them,  increasing  their  length  to  such  extent  that  the  maximum  velocity 
of  the  cunent  is  no  longer  found  in  them ;  in  this  case  the  chute  no 
longer  goe«  dry  at  low  water.  Finally,  by  some  means  the  high-water 
diadiarge  way  be  diverted  into  the  bend,  which  at  once  fills  up,  and 
the  chute  becomes  temporarily,  or  even  permanently,  the  main  channel 
of  the  river.  This  shifting  of  the  channel  from  one  side  to  the  other  of 
a  bar  or  island  is  not  an  uncommon  occurrence  at  low  water,  provided 

Digitized  by  CjOOQIC 


84  NAVIGATION   OF   THE   MISSISSIPPI   RIVER 

the  length,  and  conseqnent  fall,  in  the  two  channels  does  not  materially 
differ.  ^ 

As  the  variona  actions  here  described  are  constantly  going  on,  tbe 
bars  on  the  points  constantly  advancing,  and  the  shores  of  the  bends 
receding  by  continual  erosion,  it  may  well  be  asked  where  this  action  is 
to  stop,  and  what  there  la  to  prevent  an  indefinite  lateral  extension  of 
the  river-bed. 

If  caving  of  the  banks  were  only  confined  to  the  apices  of  the  bendo, 
this  action  would  g(n[>n  until  the  channel  had  been  so  much  lengthened 
that  the  current  velocity  would  no  longer  be  equal  to  the  task  of  trans- 
porting the  sand,  and  consequently  the  latter  would  accumulate  until 
the  whole  bed  of  the  stream  would  be  raised,  and  new  conditions  of  flow 
be  set  up.  But,  as  already  stated,  this  condition  of  affairs  rarely  ocenrs, 
for  the  caving  of  the  banks  almost  always  extends  to  a  considerable 
distance  to  each  side  of  the  apex  of  the  t)eud,  and  the  neck  of  land 
between  two  consecutive  bends,  being  eroded  on  both  sides,  gives  way, 
and  a  cut-off  is  formed. 

In  this  manner,  or  the  one  previously  described,  the  length  of  the 
river  is  preserved  from  any  great  variation. 

1  have  as  yet  said  nothing  about  the  absolute  size  and  extent  of  the 
sand-waves,  and  this  I  purposely  left  unsaid,  for  the  greatest  possible 
variety  is  to  be  found  among  thenf.  It  will  not,  however,  be  difficult  to 
infer,  from  the  foregoing  remarks,  that  their  absolute  dimensions,  as 
well  as  their  position,  will  vary  from  year  to  year.  Their  dimensions 
must  always  express  the  difference  between  the  carrying  and  depositing 
action  of  the  stream,  and  this  of  course  varies  greatly  accoiding  to  the 
relative  amount  of  water  and  sand  supplied  each  year.  As  already 
shown,  the  different  tributaries  furnish  sensibly  different  materials, 
which  difference  influences  this  question  greatly,  and  the  length  and 
extent  of  the  floods  is  also  a  very  important  consideration.  A  short, 
violent  flood  creates  a  great  disturbance  on  the  bottom,  and  sets  many 
large  sand-waves  in  motion,  but  as  the  velocity  of  Ihe  current  is  quickly 
checked  by  the  rapid  fall  of  the  water-surface,  it  is  quite  unable  to  cut 
its  way  promptly  through  the  extensive  shoals  created.  Shoal  water 
for  the  whole  season  invariably  follows  a  sudden  rapid  fall.  If  the  fall 
is  gradual,  the  motion  of  the  sand-waves  ceases  before  the  velocity  of 
the  current  is  too  much  reduced,  and  further  supply  of  sand  being  thus 
cut  off,  the  greater  portion  of  the  wave  is  carried  off  by  the  current, 
leaving  only  such  a  barrier  as* can  be  broken  through  during  low  water 
with  comparative  ease. 

There  are  generally  two  floods  in  each  year :  the  first  occurs  usually 
in  March  or  thereabouts,  and  is  called  the  spring  use;  the  second  is 
called,  from  the  month  in  which  it  usually  occurs,  the  June  rise. 

The  spring  rise,  being  genemlly  due  to  the  melting  of  8now,.&c.,  on 
the  lower  portions  of  the  streams,  may  be  considered  as  mainly  lo(»l, 
and  as  the  greater  portion  of  this  influx  of  water  runs  off  or  out  of  the 
banks,  a  great  deal  of  soil  accompanies  it;  hence,  the  spring  rise  is 
generally  a  very  muddy  one,  and  the  quantity  of  material  moving  is  a 
maximum. 

The  June  rise  generally  comes  from  the  headwaters,  and,  owing  to 
the  distance  that  it  travels,  it  brings  comparatively  little  sediment  with 
it;  and  although  it  sets  the  sand- waves  again  in  motion,  it  rather 
decreases  than  adda  to  their  magnitude,  and  is  therefore  of  decided  ad- 
vantage to  navigation.  In  fact,  when  the  June  rise  is  small,  or,  as 
sometimes  happens,  altogether  wanting,  a  shoal-water  season  inevitably 
results. 
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So  far  we  have  looked  upon  tbe  bars  simply  as  evils  to  be  deprecated ; 
bat  there  is  another  side  to  the  qaestioo..  All  the  streams  are  liable  to 
great  floods,  which  carry  off  in  a  very  short  time  a  large  percentage  of 
the  annual  discharge.  Daring  the  remainder  of  the  season  there  are 
bat  small  additions  to  the  volume  of  water,  and  were  it  not  for  the 
peculiar  formation  of  these  streams  they  would  go  dry,  like  ordinary 
torrents;  but  the  shoals  hold  the  water  back,  and  it  is  stored  up  in  the 
deep  pools,  to  be  drawn  out  gradually  as  tbe  season  advances. 

On  the  large  streams,  these  pools  always  contain  enough  water  to 
maintain  fair  navigation  through  the  dry  season,  provided  it  be  used 
with  discretion  ;  but  any  attempt  to  tap  them  too  soon,  or  too  lavishly, 
will,  by  prematurely  draining  them,  increase  rather  than  remedy  the 
erils  complained  of. 

When  an  improvement  is  projected,  the  bars  must  be  looked  upon  as 
danis  and  treated  accordingly,  it  being  borne  in  mind  that  it  is  better 
not  to  increase  the  actual  flow  over  the  dam,  but  rather  to  decrease  its 
width  and  increase  its  depth,  the  flow  of  water  remaining  the  same. 
When  proi>erly  done,  this  need  not  disturb  the  normal  state  of  affairs, 
while  it  will  afford  to  navigation  all  the  facilities  required.  Should, 
however,  ill  judged  measures  result  in  drawing  down  the  level  too 
rapidly,  it  will  be  found  that  other  bars,  which  had  before  been  too 
deeply  submerged  to  attract  attentidn,  will  now  be  sufficiently  near  the 
dorface  to  become  obstructions  in  their  turn,  and  to  require  works  for 
Uieir  removal. 

The  pernistency  of  the  principal  bars  is  remarkable ;  indeed,  it  is  prob- 
able that  manj'  of  them  are  only  disturbed  by  the  exceptionally  great 
floods  which  occur  at  long  intervals,  and  generally  cause  great  changes 
throughout  the  whole  length  of  the  river.  This  persistency  can  only  be 
aecoanted  for  by  the  sifting  process  before  alluded  to.  Every  minor 
flood  sweeps  out  the  lighter  portions,  leaving  the  heavier  ones  behind, 
and  as  this  occurs  year  after  year,  it  follows  that  the  solidity  of  the  bars 
must  constantly  increase,  with  the  results  stated  above. 

The  fact  that  these  bars  remain  in  one  place  does  not  conflict  with 
the  general  motion  of  the  sand-waves,  as  the  latter  are  formed  of  the 
loose  materials  lying  along  the  points,  or  in  the  pools,  and  which  receive 
coostant  additions  every  year  from  the  caving  of  banks  and  the  influx 
of  the  tributary  streams.  The  permanent  bars  are  deeply  buried  under 
this  flood  of  sand,  whose  waves  move  on  their  course  above  them ;  it  is 
only  when  tbe  river  has  fallen  considerably  that  their  location  begins  to 
be  apparent.  The  first  motion  of  the  sand* waves,  caused  by  a  rise,  fills 
up  all  inequalities  in  the  bed  of  the  river  behind  the  main  bars,  and  even 
the  beds  of  the  |>oo1s  are  greatly  raised. 

It  is  always  found  that,  during  every  low- water  season,  a  limited  num- 
ber of  bars  show  considerably  less  depth  of  water  than  the  others,  and 
hence  form  the  gauge  to  which  navigation  must  adapt  itself. 

As  far  as  my  experience  goes,  this  is  always  due  to  local  causes,  as 
examination  reveals  the  presence  of  an  undue  amount  of  gravel  or  other 
heavy  deposit  occupying  not  only  the  site  of  the  high- water  channel, 
bat  that  of  the  low-water  channel  al^o.  This  rule  I  l^lieve  to  be  inva- 
riable; and  I  regard  the  proper  apprehension  of  it  to  be  of  the  greatest 
importance. 

Where  bluffs  are  near  the  river  much  gravel  is  brought  in  by  small 
creeks,  and  such  localities  are  almost  always  troublesome,  especially  if 
they  be  near  the  mouth  of  some  tributary  which  is  liable  to  bring  in 
considerable  sediment. 

On  the  Lower  Mississippi  this  cause  is  not  of  frequent  occurrence, 
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but  it  is,  nevertheless,  gravel  in  the  low-water  channel  which  causes 
the  trouble.  1  account  for  this  unlooked-for  deposit  as  follows:  in  tbe 
constant  changes  which  have  been  going  on  in  the  river,  it  has  frequently 
happened  that  a  combination  of  circumstances  has  directed  the  ordinary 
and  low- water  channels  of  the  river  over  ground  which  had  formerly 
been  occupied  only  at  high  water,  and  in  such  cases  great  beds  of  gravel, 
due  to  old  floods,  are  uncovered,  either  on  the  banks  or  in  the  bed  of  the 
stream,  and  being  washed  into  tbe  low-water  channel,  retard  the  proc- 
ess of  cutting  out,  besides  producing  other  complications. 

Another  agency  must,  however,  be  noted  here :  As  already  stated,  the 
sand-waves  move  on,  irrespective  of  the  permanent  bars,  below  them, 
and  it  may,  and  quite  often  does,  happen  that  a  large  wave  may  stop  on 
one  of  these  bars  when  the  river  falls ;  when  this  occurs  the  crest  ot  the 
bar  is  of  course  much  raised  above  its  usual  height,  and  it  will  become 
a  prominent  obstruction  for  the  time  being.  As  a  general  rule  the  next 
flood  removes  it,  although  in  some  spexsial  instances  several  seasons  have 
been  required  for  the  purpose.  When  an  engorgement  of  this  kind 
takes  place  at  a  bar  which  would  be  troublesome  under  any  circum- 
stances, the  effect  is  very  marked,  the  ponding  back  of  the  water  ex- 
tending over  very  great  distances.  Thus,  in  the  low-water  season  of 
1871,  the  bar  at  Turkey  Island,  about  sixty  miles  below  Saint  Louis 
was  gorged  in  this  manner,  giving  only  4  ieet  available  depth,  with  a 
very  changeable  channel.  The  water  was  so  backed  up  that  tbe  gauge 
at  Saint  Louis  read  5  feet  above  low  water,  although  at  all  other  iKiints 
along  the  river  below  the  bar  it  seemed  to  be  at  its  lowest  stage.  The 
bad  bars  between  Saint  Louis  and  Turkey  Island  never  had  less  than 
7  feet  of  water  over  them  while  this  gorge  lasted,  whereas  their  depth 
the  next  year  was  less  than  4  feet.  During  the  same  season .  Reeve's 
Bar,  just  below  Memphis,  was  gorged  in  a  similar  manner,  with  a  chan- 
nel-depth never  exceeding  4^  feet,  and  in  consequence  the  bars  between 
Memphis  and  Cairo  gave  not  less  than  6  feet  of  water  instead  of  4^  feet, 
which  is  to  be  expected  under  ordinary  circumstances. 

In  all  cases  of  bars  which  are  habitually  bad  we  And  an  unusual  width 
of  river.  This  is  due  to  the  action  of  the  gravel-deposits  before  men- 
tioned, by  which  the  low-water  current  is  directed  against  the  banks, 
rapidly  eroding  them,  and  the  channel  being  already  choked  with  sand 
keeps  constantly  shifting,  while  the  current  attacks  both  shores  indis- 
criminately. In  this  way  a  great  width  is  soon  attained,  and  the  regular 
bar-formation  is  entirely  broken  up.  The  gravel  and  other  heavy  ma- 
terials brought  down  by  the  flood-current  are  deposited  without  order 
or  regularity,  and  as  the  great  width  of  the  river  reduces  the  current- 
velocity,  deposits  of  gravel,  &c.,  arriving  from  above,  are  stopped  in 
these  wide  reaches,  as  the  current  is  not  strong  enough  to  keep  them  in 
motion.  By  the  shifting  action  before  mentioned  the  lighter  materials 
are  swept  away,  while  the  heavy  ones  remain,  and  they  are  frequently 
distributed  across  the  whole  width  of  the  bed ;  the  low-water  discbarge 
is  obliged  to  force  its  way  through  these  heavy  deposits,  the  result  being 
a  very  shallow  channel,  uncertain  in  location  and  constantly  shifting. 

In  cases  like  this,  the  obvious  method  of  improvement  needed  is  to  re- 
store as  much  as  possible  the  curved  channel-way,  which  alone  secures 
permanence  or  regularity  of  action,  as  by  this  means  the  high- water 
channel  will  be  separated  from  that  of  low  water,  and  will  be  at  lit>erty 
to  deposit  its  gravel,  &c,  where  it  will  do  no  harm.  Tbe  width  of  the 
stream  must  at  the  same  time  be  reduced  to  its  usual  amount,  and  the 
reach  may  also  require  to  be  shortened,  so  as  to  increase  the  slope  and 
velocity  to  the  proper  extent.    It  is  quite  probable,  too,  that  in  a  case 
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of  tbis  kind,  dred^ng  on  the  line  ,of  the  proposed  low- water  channel 
would  be  highly  beneficial,  as  it  would  hasten  the  cutting-oat  of  this 
channel,  and  lessen  the  danger  of  the  cntrent  seeking  some  easier  but 
less  desirable  outlet  than  the  one  selected. 

It  is  frequently  asserted,  and  no  doubt  with  truth,  that  navigation  on 
these  streams  is  constantly  and  steadily  deteriorating;  this,  it  is  stated, 
is  due  to  the  fact  that  the  floods  are  more  violent,  and  of  shorter  dura- 
tion than  formerly,  the  reason  being  that  owing  to  the  great  increase  in 
the  extent  of  land  under  cultivation,  the  rain-water  falling  on  it  is  at 
once  absorbed,  and  8|>eedily  finding  its  way  into  the  river  runs  off  and 
is  lost.  Before  the  ground  was  cultivatecl  tbe  tough  prairiesod  was 
almost  impervious  to  water;  hence  the  rain-fall  was  stored  up  on  the 
Mirface,  and  was  only  draincfl  off  by  degrees.  The  floods  were,  there- 
fore less  violent  and  of  longer  duration  than  at  present 

But  this  is  not  tbe  whole  trouble.  Violent  freshets,  as  has  already 
been  explained,  bring  down  greater  masses  of  sediment  and  cause 
grater  erosion ;  the  wash  of  steamboat- wheels,  and  the  many  influences 
which  men  exert  u|>on  these  rivers,  also  cause  a  great  increase  in  the 
rate  of  bank  erosion,  both  on  the  tributaries  and  on  the  main  stream. 
From  all  these  causes  it  follows  that  the  amount  of  sediment  yearly 
poured  into  the  Mississippi  is  steadily  becoming  greater,  and  tbe  depth 
on  the  bars  is  decreasing.  Many  persons  have  inferred  that  there  is 
even  danger  of  the  stream  raising  its  bed,  but  tbis  apprehension  seems 
to  be  without  foundation ;  for  as  long  as  the  banks  ofifer  so  little  resist- 
auce  the  stream  has  no  difficulty  in  obtaining  all  the  ciiannel-way  needed, 
and  hence  no  rise  in  the  level  of  water-surface  is  likely  to  occur;  it  has 
to  destroy  the  banks,  leaving  the  heavy  deposits  of  tbe  bed  untouched. 
From  this  action  results  a  great  increase  of  width,  and  the  depth  must 
be  reduced  in  like  proi>ortion,  owing  to  the  decrease  in  scouring  force; 
moreover,  the  bed  being  wider,  the  channel  is  not  forced  to  one  detinite 
location,  but  has  unchecked  opportunity  for  annoying  changes. 

Within  tbe  memory  of  living  pilots  the  shoal  water  has  extended  down 
from  Plum  Point,  one  hundred  miles  above  Memphis,  to  Lake  Provi- 
dence, fifty  miles  above  Vicksbnrg,  a  total  distance  of  four  hundred  and 
fifty  miles;  and  as  these  disturbing  causes  will  act  with  more  vigor 
every  year,  it  is  time  that  we  should  fairly  face  and  realize  the  fact  that, 
unless  S|>ee4]ily  checked,  there  are  natural  causes  at  work  which  will 
eventually  destroy  the  navigability  of  the  Mississippi  and  its  tributary 
streams. 

From  what  has  been  said  it  may  be  readily  inferred  that  a  wholesale 
revetment  of  tbe  Mississippi  banks  would  entail  the  gravest  conse- 
quences; the  bed  would  infallibly  be  raised  by  the  accumulation  of 
deposits,  and  disastrous  inundations  would  result. 

The  influx  of  sand  from  above  must  first  be  stopped,  then  the  river 
will  have  a  chance  to  clear  itself,  and,  as  its  width  contracts,  tbe  shores 
can  be  revetted  to  prevent  any  further  injurious  changes. 

Before  entering  on  the  subject  of  improvement,  however,  it  will  be 
well  to  describe  briefly  the  manner  in  which  boats  usually  run,  either 
from  convenience  or  necessity,  as  this  must  necessarily  have  an  impor- 
tant bearing  on  the  subject. 

During  extreme  flood-stages  the  barc^are  deeply  submerged,  and  the 
current,  as  before  stated,  approximates  in  direction  very  nearly  to  the 
shape  of  the  river.  Down-stream  boats  run  pretty  nearly  in  mid-stream, 
occasionally  nearing  the  bend  shore  when  the  curvature  is  considerable. 
Up-stream  boats,  however,  keep  as  near  the  points  as  possible  at  this 
stage,  and  also  use  the  chutes,  for  although  they  meet  a  stronger  current 
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the  distance  saved  is  so  ^eat  as  to  compensate  for  the  disadvantage  of 
additional  resistance.  As  the  water  falls  the  chutes  soon  get  too  sboal 
for  safe  navigation,  and  the  water  begins  to  draw  away  from  the  points 
and  into  the  bends;  downstream  boats  then  have  to  run  the  concave 
shores  or  bends,  Uut  np-stream  boats  keep  up  over  the  bars  as  long  as 
it  is  safe  to  do  so.  Finally,  the  water  begins  to  pond  ap  behind  the  bars, 
and  the  depth  on  the  crest  decreases  until  a  breach  is  formed,  or,  as 
the  pilots  say,  *'the  bar  cut  out,^  and  through  this  gap  both  up  and 
down-stream  boats  must  pass,  and  as  the  water  continues  to  fall  this 
cut  fills  up,  and  after  a  time  another  one  forms,  but  higher  up  stream, 
and  generally  of  less  depth.  This  process  is  usually  repeated  several 
times,  till  finally  the  channel  may  lead  square  across  the  stream,  and 
be  neither  wide  enough  nor  deep  enough  for  the  wants  of  navigation. 
Such  is  the  usual  programme,  which,  however,  may  be  considerably 
varied. 

The  cutting-out  process  explains  the  anomalous  fact  that  the  river 
may  fall  considerably  with  decided  advantage  to  navigation,  while  a 
rise  may  produce  diametrically  opposite  results  by  filling  up  the  cuts 
tbrontjh  the  bars,  without  giving  depth  enough  to  go  over  them.  Occa- 
sionally, however,  the  river  falls  so  low  as  to  be  utterly  unable  to  maintain 
a  channel,  and  in  this  case  a  small  rise  generally  does  much  good  by 
increasing  the  volume  of  discharge  and  cutting  out  a  good  channel 
through  the  bars ;  but  to  effect  this  it  must  not  of  course  be  high  enough 
to  flow  over  them. 

A  long  stand  at  one  stage  is  also  advantageous,  as  it  gives  time  for 
the  water  to  concentrate  and  gradually  to  cut  out  a  channel. 

Such  being  the  i^riucipal  facts  observed,  it  remains  only  to  consider 
the  principles  upon  which  an  improvement  should  be  based. 

It  must  first  be  laid  down  as  a  cardinal  principle  that  no  work  should 
be  allowed  which  will  interfere  with  the  present  navigation.  As  boats, 
during  high  stages  of  water,  depend  upon  the  use  of  the  vnrious  chutes 
and  other  similar  channels,  as  an  important  means  of  saving  distance, 
it  would  manifestly  be  improper  to  project  any  works  which  \\ould  pre- 
vent this  use,  except  in  cases  of  absolute  necessity,  and  it  is  thought  that 
such  cases  will  be  very  rare. 

As  I  have  endeavored  to  show,  the  small  depth  on  the  bars  is  due  to 
the  reduction  in  velocity  and  sconring  power  which  follows  a  diminu- 
tion of  the  discharge;  hence  it  follows  that  the  remedy  should  consist 
in  increasing  the  velocity  to  the  extent  necessary  to  accomplish  the  work 
desired. 

No  matter  how  low  the  Mississippi  may  be,  there  is  always  a  sufficient 
amount  of  water  passing  to  form  and  maintain  a  channel  of  the  width 
and^depth  deemed  necessary  for  the  wants  of  navigation,  but  this  water 
is  scalteral  over  so  wide  a  channel  that  its  capacity  for  work  is  nowhere 
utilized.  It  theiefore  follows  that,  by  a  proi)er  amount  of  contraction 
applied  to  this  wide,  shallow  channel- way,  the  volume  of  water  can  be 
so  far  concentrated  as  to  furnish  the  scouring  ])ower  needed. 

It  must  be  remembered  that  all  channels  through  the  bars,  whether 
natural  or  artificial,  will  be  filled  up  when  the  sand-waves  begin  to  move. 
The  tardiness  with  which  they  again  form  naturally  is  the  great  impe- 
diment to  navigation,  and  the  ot»ject  of  any  works  of  improvement  must 
be  to  hasten  and  direct  this  process,  so  that  the  channel  will  always  be 
found  in  the  same  location,  will  be  formed  promptly*,  and  will  furnish 
the  depth  deemed  necessary  for  navigation. 

From  what  has  been  said  before  regarding  the  distribution  of  the 
mateiials  moved  by  the  water,  it  must  be  evident  that  some  portions  of 
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the  bars  will  offer  far  more  resistance  to  erosion  than  others,  and  as 
thef^  points  are  to  be  foand  in  the  high-water  channel  or  channels,  it 
«roald  therefore  seem  a  matter  of  common  prudence  to  avoid  these  chan- 
nels, in  order  to  lessen  the  labor  imposed  upon  the  works  of  improve- 
ment If  these  works  are  so  planned  as  to  direct  the  new  channel  to  a 
|H>int  known  to  be  in  tlie  line  of  high  water  deposits,  the  work  of  pre- 
liminary excavation  will  be  manifestly  far  more  difficult  than  if  lighter 
materials  only  were  to  be  moved;  and,  moreover,  each  flood  will  fill  up 
the  new  channel  with  these  same  heavy  deposits,  which  must  so  often  be 
removed. 

It  should,  therefore,  be  laid  down  as  a  general  rule,  that,  in  the  im* 
provement  of  these  rivers,  the  artificial  channels  should  never  coincide 
with  those  of  high  water,  unless  the  special  advantages  to  be  gained  are 
SQcb  as  to  balance  the  enormously  increased  expense  and  risk.  It  is 
not,  of  course,  meant  by  this  that  the  artificial  channels  should  be  made 
M  indirect  as  is  frequently  the  case  when  formed  naturally;  the  increased 
scoaring  force  due  to  the  works  of  improvement  will,  as  a  general  rule, 
render  this  unnecessary,  and  there  is,  of  course,  opportunity  in  this,  as 
iu  most  other  things,  for  the  exercise  of  good  judgment. 

Having  settled  the  direction  of  the  new  channel,  the  next  thing  is  to 
determine  its  dimensions,  which  should  not  be  unnecessarily  great,  lest 
the  pool  above  be  drained  off  too  rapidly.  A  sate  rule  to  follow  is  to 
80  |>roportion  the  opening  that  the  total  discharge  over  the  bar  may  not 
be  increased  by  the  works  of  improvement,  or,  in  other  words,  a  suffi- 
cient portion  of  the  water  flowing  over  the  bar  must  be  cut  off,  and 
be  made  to  flow  through  the  bar  and  on  the  line  selected. 

The  works  necessary  to  accomplish  this  purpose  will  consist  of  dikes, 
bailt  out  from  one  or  both  shores. 

Where  sevenil  channels  exist,  one  or  more  may  be  closed  by  dams,  and 
this  method,  where  practicable,  has  many  advantages;  it  allows  both 
ends  of  the  dike  to  be  secured ;  whereas  in  an  ordinary  spurdike  only 
the  shore-end  has  this  advantage,  and  in  general  the  work  of  construc- 
tion will  be  much  easier. 

In  deciding  which  channel  to  close,  it  is  only  necessary  to  find  and 
choose  those  through  which  the  flood- waters  pass.  As  I  have  previously 
stated,  these  channels  are  generally  only  navigable  at  high  water;  they 
are  filled  with  the  heavy  deposits  of  that  stage,  and  should,  therefore, 
riways  be  closed  in  preference  to  the  others)  In  some  instances  there 
will  be  but  little  choice  in  this  respect,  and  when  this  is  the  case,  the 
channel  offering  the  best  general  advantages  may  be  left  open.  . 

The  height  given  the  dikes  will  depend  upon  the  work  expected  ot 
them.  They  should  obviously  be  kept  as  low  as  possible,  both  from 
motives  of  economy,  and  in  order  to  impede  the  flood-discharge  as  little 
H8  |K>ssible.  This  matter  also  affects  navigation  very  materially,  c^spe- 
cially  where  ail^  of  the  minor  channels  are  closed  ;  as  these  are  navi- 
gated up  stream  at  high  water,  or  in  fact  whenever  there  is  enpngh 
water  to  admit  a  boat,  it  follows  that  any  works  erected  in  them  should 
interfere  as  little  as  possible  with  up-stream  navigation. 

A  certain  height  is,  however,  necessary,  in  order  that  the  dike  or  dam 
may  begin  to  defect  the  water  in  the  desired  direction  before  its  volume 
and  scouring  capacity  are  too  much  diminished;  and  I  think  that  a 
height  of  10  feet  above  extreme  low  water  will  probably  be  sufficient 
lor  this  purpose,  while  the  injury  to  navigation  will  be  small. 

The  precise  manner  of  constructing  these  dikes  must  be  largely  a  mat- 
ter of  experiment.  They  will  usually  have  to  be  built  on  sand  or,  at 
best,  gravel,  and  must  therefore  have  a  broad  bed  of  brush,  to  prevent 
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them  from  siokiog;  above  this,  the  dike  shoald  be  composed  of  layers 
of  brush,  weighted  down  with  broken  stone.  The  root  of  the  dike,  that 
is,  its  junction  with  the  bank,  must  be  well  secured,  to  prevent  the  water 
from  getting  around  it. 

In  some  cases  it  is  thought  that  training-dikes  may  be  needed  to  de- 
flect the  high-water  discharge  from  that  portion  of  the  river-bed  through 
which  it  is  desirable  to  cut  the  low- water  channel;  these  works  will  be 
more  costly  ami  difficult  of  maintenance  than  those  already  mentioned, 
but  the  method  of  construction  will  be  the  same.  They  should  only  be 
resorted  to  where  it  is  absolutely  necessary. 

In  order  to  hasten  or  assure  the  formation  of  the  new  channels  on  the 
selected  lines,  dredging  will,  in  some  cases,  be  of  service,  and  this  will 
especially  be  the  case  where  it  is  necessary  to  take  the  channel  through 
a  bed  of  heavy  deposits.  These  may  be  dredged  out  to  advantage,  for, 
if  the  contracting  or  training  dikes  are  properly  located,  they  will  not  be 
likely  to  deposit  again ;  but  it  must  be  distinctly  understood  that  the 
dredging  recommended  is  only  conditional  upon  the  erection  of  the  other 
works.    Without  them  it  would  be  of  no  service  whatever. 

In  order  to  prevent  injurious  changes  of  channel  which  might  destroy 
the  effect  of  existing  works  or  necessitate  the  construction  of  additional 
ones,  a  large  extent  of  bank  must  be  protected,  and  this  item  will  be  by 
far  the  most  expensive  and  the  most  difficult  portion  of  the  improve- 
ment. The  great  height  of  the  bank^,  the  depth  of  the  water,  and  the 
treacherous  nature  of  the  banks  themselves,  all  combine  to  form  a  prob- 
lem exceedingly  difficult  of  solution.  Either  a  succession  of  stone  dikes 
or  a  continuous  stone  revetment  may  be  used ;  both  are  very  costly,  the 
latter  the  most  so,  more  esi>ecially  as  all  the  stone  required  will  have  to 
come  from  the  Ohio  or  Upper  Mississippi.  Experiment  may  determine 
some  cheaper  material  or  combination  of  materials,  and  it  is  very  desira- 
ble that  such  should  be  the  case. 

Finally,  the  security  of  navigation  demands  the  removal  of  the  snags 
and  wrecks  which  incumber  the  bed  of  the  river. 

The  removal  of  snags  is  a  work  of  indefinite  duration,  and  a  fleet  of 
boats  must  always  be  kept  up  for  that  purpose. 

The  removal  of  wrecks,  although  a  good  deal  akin  to  the  former,  is 
nevertheless  a  work  of  far  less  extent,  and  may  be  completed  in  a  few 
seasons.  Special  machinery  is^  however,  required,  and  a  boat  should  be 
properly  fitted  up  for  this  special  service,  and  be  kept  at  work  until  the 
wrecks  are  all  removed. 

SPECIAL  DESCRIPTION. 

Having  now  given  a  description  of  the  general  characteristics  of  the 
river  and  of  the  causes  operating  to  the  prejudice  of  navigation,  I  shall 
describe  as  briefly  as  possible  those  places  of  difficult  nflvigation  which 
give  less  than  10  feet  water  at  all  stages.  They  are  arranged  in  tbe 
order  in  which  they  are  met  with  after  leaving  Oairo,  and  their  approxi- 
mate distance  from  that  place  is  also  given. 

Wolf  Inland^  thirty  miles  from  CairOy  and  just  below  ColumbuSy  Ky. — 
This  island  divides  the  river  into  two  channels,  of  which  the  left-hand 
one  only  is  generally  used.  The  right-hand  channel  is  only  available 
during  high  water.  Just  above  here  are  bluffs,  and  the  river  is  unusually 
narrow  and  deep.  The  washings  from  the  bluff  have  obstructed  tbe 
channel  below  to  some  extent,  and  have  caused  an  undue  erosion  of  tbe 
banks,  thereby  widening  the  river  and  shoaling  it.  Least  depth  of  water 
8  feet. 
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Phillips^i  Bar,  fifty-seven  miles  from  Cairo,  and  five  miles  below  the  foot  oj 
Island  yo.  8  (Sketches  Nos.  1  and  2).~-TLiis  shoal  is  probably  caused  by 
gravel  from  the  Hickman  Bluffs,  which  is  washed  down  througli  the 
cbate  of  Island  No.  8.  As  is  usual  in  such  cases,  the  width  of  the  river 
has  been  greatly  increased  by  bank-erosion,  which  in  this  instance,  how- 
ever, seems  to  have  been  beueticial,  by  enabling  the  low- water  chaanel 
to  avoid  the  gravel  deposits.  In  1863  the  channel  led  from  Shotwell 
field  to  Phillips's  house,  directly  through  the  gravel-bar,  and  the  depth 
at  low  water  was  only  4  feet  2  inches.  It  is  now,  however,  below  this 
bar,  and  the  depth  has  not  for  some  years  been  less  than  7  feet,  and  there 
will  probably  be  no  further  trouble  till  the  advance  of  the  gravel  shuts 
oat  the  present  channel  also. 

Island  No.  10,  sixty  seven  miles  from  Cairo. — ^The  river  here  is  very 
wide,  and  the  bed  is  much  obstructed  by  wrecks.  Owing  to  those  causes 
the  channel  is  shifting,  and  gets  down  to  8  feet.  The  banks  throughout 
the  bend  above  are  caving  very  badly,  thus  adding  to  the  trouble 
below. 

New  Madrid,  eighty  miles  from  Cairo. — In  the  bend  below  town,  just 
above  Dr.  Martin's  (Sketch  No.  3),  the  river  is  much  obstructed  by  rack- 
heapfi,  and  the  hulls  of  steamboats  that  have  been  wrecked  on  tbem.  The 
depth  of  water  at  low  stages  is  7  feet. 

Point  Pleasant  J  eighty-seven  miles  from  Cairo  (Sketches  Nos.  3  and  4).— 
This  is  one  of  the  habitually  bad  places.  The  river,  as  will  be  seen,  is 
Dearly  double  its  usual  width,  and  the  bed  is  covered  with  gravel  de- 
posits. This  gravel  is  probably  due  to  old  changes  in  the  river,  as  it  is 
known  that  several  islands  have  been  lost  sight  of  in  this  neighborhood, 
and  it  is  quite  possible  that  the  present  channel  leads  through  some  of 
the  old  high- water  deposits.  As  might  be  expected  from  its  general 
characteristics,  the  channel  at  low  water  is  shifting  and  nncertain.  It 
generally  gets  down  to  6  feet,  and  has  been  as  low  as  4^  feet. 

TtptonvilUy  ninety-one  miles  from  Cairo  (Sketch  No.  4). — ^The  river  here 
is  also  very  wide,  and  the  channel  is  somewhat  shifting.  It  gets  down 
to  8  feet. 

Head  of  Island  No.  16,  one  hundred  and  sixteen  miles  from  Cairo 
(Sketch  No.  6). — The  river  here  spreads  out  to  a  width  of  one  and  one- 
half  miles,  and  is  pro|)ortionately  shoal.  There  are  two  low-water  chan- 
nels, as  indicated,  which  have  about  the  same  depth  of  water.  There 
are  very  extensive  ra<*.k-heaps  in  the  river  opposite  Bell's  Point,  which, 
by  deflecting  part  of  the  water  toward  the  Tennessee  shore,  may  have 
caused  the  trouble  here.    The  low-water  channel  depth  is  6  feet. 

Island  No.  18,  one  hundred  and  twenty -six  miles  from  Cairo. — ^There  are 
three  channels  here,  although  only  the  extreme  left-hand  one  is  now 
generally  used.  The  best  water  is  sometimes  in  one,  sometimes  in 
another,  and  the  least  depth  is  8  feet. 

Island  No.  21,  one  hundred  and  thirty-six  miles  from  Cairo. — There  are 
two  channels  here.  The  right-hand  one  alone  is  used.  It  is  a  good  deal 
obstructed  by  wrecks,  which  have  caused  the  formation  of  a  large  bar 
along  the  Missouri  shore,  above  Mrs.  Hickman's.  The  channel  goes  out- 
side of  this  bar  and  gets  down  to  7^  feet. 

Hmd  of  Island  No.  26,  one  hundred  and  fifty-two  miles  from  Cairo. — 
River  wide  and  channel  somewhat  shifting  ;  sometimes  becomes  trouble- 
some, but  the  usual  depth  of  late  has  not  been  less  than  9  feet. 

Plum  Potnt^^ketches  Nos.  6,  7,  and  8  show  the  river  around  Plum 
Point,  which  has  always  been  regarded  as  the  worst  place  on  the  river. 
The  length  of  this  reach,  which  extends  from  foot  of  Island  No.  26  to 
the  head  of  the  bluffs  at  Fort  Pillow,  is  twenty  miles.    The  width  of  the 
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river  varies  from  one  to  three  miles,  and  there  are  several  islands  and 
many  immense  sand-bars  which  are  dry  at  low  water.  This  reach  ex- 
emplifies in  the  fullest  manner  the  troubles  attendant  on  excessive  width, 
which  have  been  described  in  a  previons  portion  of  this  report.  The  low- 
water  channel  may  be  found  anywhere  between  the  two  banks;  it  is  con- 
stantly shifting  and  is  often  much  divided.  The  bed  of  the  river  has 
become  a  receptacle  for  the  gravel  carried  by  the  current  at  high  v/ater, 
and  the  incessant  erosion  of  the  banks  tends  to  keep  up  this  bad  state 
of  affairs.    The  improvement  of  this  place  will  require  careful  study. 

Foot  of  Island  No,  26,  one  hundred  and  fifty-geven  miles  from  Cairo 
(Sketch  No.  6). — This  is  the  first  crossing  in  Plum  Point  Keach,  and  is 
liable  to  change  slightly.    It  gets  down  to  5^  feet. 

The  next  crossing,  Fletcher's  (Sketch  No.  7),  is  changeable,  and  some- 
times shoal.  At  present,  it  leads  very  squarely  across  the  river,  bat 
gives  ]0J  feet. 

Flmot  Crossing  (Sketch  No.  7),  the  next  below  Fletcher's,  is  also 
changeable,  but  at  present  gives  12  feet. 

Foot  of  Island  No.  30,  one  hundred  and  sixty-six  miles  below  Cairo 
(Sketch  No.  7). — This  is  the  next  crossing  below  Elmot's.  It  is  very 
changeable  and  generally  very  shoal,  often  giving  less  than  5  feet. 

Osceola,  one  hundred  and  seventy  miles  from  Cairo  (Sketch  No.  7). — ^This 
is  next  below  the  previous  crossing,  and  has  the  sanie  characteristics 
and  depth.  The  last  crossing  in  this  reach,  that  at  the  foot  of  BullerDOQ 
tow-head  (Sketch  No.  8),  is  also  frequently  very  changeable.  Just  now 
it  is  comparatively  good. 

Island  No.  34,  one  hundred  and  eighty  four  miles  from  Cairo. — There  are 
two  channels  here,  but  the  one  down  the  chute  is  the  best,  and  is  now 
always  used.    It  gets  down  to  8  feet. 

DeviVs  Elhow^  ttco  hundred  and  fifteen  miles  from  (7atro  (Sketch  No.  9). — 
The  channel  has,  for  many  years,  been  down  the  chute  of  Island  No.  37. 
This  has,  however,  caused  gravel-bars  in  the  old  channel  to  produce  an 
undue  erosion  of  the  banks  below  the  island. 

The  crossing  from  the  foot  of  the  chnte  to  Sexton^s  ^etR  down  to  6 
feet;  the  lower  crossing  from  Point  Able  to  Charley  Morris's  gets  down 
to  8  feet. 

This  portion  of  the  river  is  extraordinarily  crooked,  and  the  bends 
have  become  so  long  that  they  all  have  a  tendency  to  fill  up,  the  chutes 
thus  becoming  the  main  channels.  As  an  example,  Sketch  No.  10  shows 
Brandy  wine  Bend,  the  next  below  Devil's  Elbow. 

Fugleman's  Chute,  generally  known  as  the  Outlets,  will,  it  is  thought, 
become  the  main  channel  before  many  years. 

Island  No.  40,  two  hundred  and  thirty  four  miles  from  Cairo  (Sketch 
No.  11). — ^The  bend  here  is  also  very  long,  but  there  will  probably  be  no 
change  of  channel  until  one  occurs  above.  The  chute  is  now  dry  at  the 
head  in  low  water.  Above  Redman's  Point  the  river  is  very  wide,  and 
there  are  two  low-water  channels.    Depth  of  water,  6  feet. 

Just  below  Memphis  lies  President's  Island,  at  the  foot  of  which  there 
are  some  very  troublesome  shoals.  These  are  illustrated  by  sketches 
Nos.  12, 13,  and  14.  They  are,  I  think,  due,  without  any  doubt,  to  the 
great  masses  of  gravel  which  have  been  washed  out  of  the  bluffs  at 
Memphis.  The  natural  route  for  this  gravel  has  been  down  the  chute 
of  President's  Island,  but  enough  has  been  deposited  on  the  bar  at  its 
bead  to  keep  up  a  rapid  extension  of  the  bend,  which  is  still  going  on. 
The  gravel  which  passes  down  the  chute  is  deposited  iu  large  uiasses  on 
the  bed  of  the  river,  from  the  foot  of  President's  Island  to  the  head  of  Cow 
Island,  No.  47,  and  it  is  almost  impossible  for  the  low-water  current  to 
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excavate  a  channel  tbroagh  it.  There  is  a  good  deal  of  water  goes  down 
the  chnte  at  low  stages,  which  might  be  cut  oft*  and  sent  down  the  bend, 
to  assist  in  maintaining  a  channel  through  the  gravel,  but  this  will 
necessitate  reveling  the  shores  of  the  bend,  which  are  already  caving 
hadlj.  Deflecting  dikes  below  may  also  be  necessary;  but  the  main 
point.  I  think,  will  be,  first,  to  dredge  a  deep,  wide  channel  through  the 
graveU  and  then,  if  need  be,  to  construct  additional  works  to  assist  in 
keeping  this  channel  open.    The  first  of  these  shoals  is  at  the — 

Foot  of  PresidenVs  Island^  two  hundred  and  fifty  seven  miles  from  Cairo^ 
and  eight  miles  from  Memphis  (Sketch  No.  13). — ^This  crossing  gets 
down  to  6  feet.    The  next  one  is  at — 

Uteres  Bar^  two  hundred  and  fifty-nine  miles  from  Cairo  (Sketches  Nos. 
13  and  14). — This  is  the  worst  of  all,  as  it  gets  down  to  4^  feet,  and  the 
cbannel  is  constantly  changing. 

Horn  Lake^  two  hundred  and  sixty-one  miles  from  Cairo, — This  is  the 
lowest  of  these  crossings ;  it  is  also  changeable,  and  at  times  quite  shoal ; 
of  late  the  least  depth  has  been  7^  feet. 

BarklerodeSt  two  hundred  and  seventy-six  miles  from  Cairo. — Gets  down 
to  9  feet. 

Commerce^  two  hundred  and  eighty-seven  miles  from  Cairo. — Gets  down 
to  8  feet. 

Below  here  the  cut-off  of  last  summer  has  completely  unsettled  the 
channel  as  far  down  as  Bordeaux  Chute. 

Sketch  No.  15  is  appended  to  illustrate  what  has  been  previously  said 
reganiing  the  metho<l  of  formation  of  islands.  This  sketch  shows  the 
cut-off  formed  below  Commerce  last  summer,  which  cut  off  Council  Bend 
and  made  an  island  of  Linwood  Point.  At  the  lower  end,  it  shows  an 
instance  of  the  successive  formation  of  islands  outside  of  a  point  which 
accompanies  the  extension  of  a  bend.  This  formation  is  a  very  old  one, 
being  shown  on  the  maps  of  1821  substantially  as  it  is  to-day,  but,  with- 
in a  few  years,  the  elongation  for  the  given  slope  having  become  exces- 
sive, VValnut  Bend  filled  np,  and  the  main  channel  is  now  dtiwn  Bor- 
deaux Chute.  It  seems  quite  probable  that  if  the  cut-off  at  Commerce 
had  occurred  earlier,  this  change  might  have  been  at  least  deferred,  and 
it  still  remains  to  be  seen  how  the  channel  here  will  ultimately  be 
affected  by  the  change  above.  If  the  filling  up  of  WalnuD  Bend  had 
not  been  so  far  advanced,  there  would,  1  think,  be  little  doubt  chat  it 
would  have  been  reopened  by  this  cliauge,  but,  as  it  is,  the  lost  length 
will  |>erhap8  be  more  easily  regained  by  erosion  elsewhere. 

Ship  Island^  three  hundred  and  eleven  miles  below  Cairo  (Sketch  No. 
16). — The  river  here,  as  shown,  is  very  wide;  the  channel  is  shifting,  and 
gets  down  to  5  feet. 

Shoo  fly  Bar^  three  hundred  and  fifteen  miles  below  Cairo  (Sketches 
Nos.  10  and  17). — Tbis  is  a  very  bad  place.  The  river  is  exceedingly 
wide,  and,  as  usual,  a  gravelly  bed  and  sbifting  channel  are  the  results. 
There  are  de|K>sits  of  gravel  along  the  shores,  and  as  a  good  many 
changes  are  known  to  have  taken  place  in  this  neighborhood,  it  is  quite 
possible  that  the  trouble  here  may  have  originated  with  some  of  the  de- 
posits in  the  old  high-water  channels.  Be  that  as  it  may,  the  present 
condition  of  affairs  is  such  that  further  deterioration  may  be  looked  for, 
all  the  caoses  being  at  work  which  have  already  been  adverted  to  in 
general  terms,  and  also  described  as  in  action  at  Plum  Point.  The  low- 
water  depth  is  5  feet. 

Helena,  three  hundred  and  twenty-nine  miles  from  Cairo  (Sketches  Nos. 
17,  18,  and  19). — We  have  here  a  wide  and  comparatively  straight  reach 
of  river,  extending  fh)m  the  mouth  of  the  Saint  Francis  to  the  loot  of 
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Montezuma  Tow-head.  The  great  width,  probably  dae  to  the  iiiflax  of 
thedei>osits  of  Saint  Francis  Kiver,  renders  the  channel  exceedingly 
uncertain  and  changeable.  At  varioas  times,  too,  some  of  the  crossings 
have  been  very  shoal,  although  this  has  not  occurred  recently.  The 
lowest  depth  reported  was  in  1863,  4 J  feet. 

Montezuma  Bar^  three  hundred  and  thirty  four  miles  from  Cairo  (Sketch 
No.  19). — This  is  also  a  very  wide  place ;  the  channel  shifts  a  good  deal, 
and  gets  down  to  7  ieet. 

Island  No.  63,  three  hundred  and  fifty-six  mites  from  Cairo. — The  river 
here  is  divided  up  into  several  channels,  and  the  low- water  depth  is  Sh 
Ieet. 

Head  of  Island  No.  66,  three  hundred  and  seventy  five  miles  from  Cairo 
(Slcetch  No.  20). — The  river  here  attains  an  undue  width  in  the  bend 
abreast  the  shoulder  of  the  island,  and  the  water,  being  split  up  into 
several  channels,  generally  fails  to  cut  a  passage  of  proper  depth  into 
the  bend.  The  depth  at  low  \Yater  is  only  6  feet,  and  the  channel  is 
liable  to  change.  The  trouble  was  probably  originally  due  to  accumu- 
lations of  rack-heaps,  which  arrested  the  moving  gravel,  and  cansetl  the 
formation  of  bars  which  the  current  is  now  unable  to  remove  or  cut 
through. 

Head  of  Island  No.  69,  three  hundred  and  ninety  five  miles  fom  Cairo. — 
The  channel  at  the  head  of  the  island  gets  down  to  7  feet. 

Choctaw  Bendj  four  hundred  and  sixty  miles  helow  Cairo  (Sketch  No. 
21). — ^Thisis  a  very  bad  place;  the  low- water  channel  is  shitting  and 
uncertain,  and  its  liepth  is  only  5  feet.  Eack-heaps  at  the  head  of  the 
bend,  and  heavy  gravel-deposits  on  the  head  ot  Island  No.  7S,  have 
caused  a  great  widening  of  the  river  at  the  expense  of  the  Mississippi 
shore.  From  this  has  resulted  a  great  decrease  in  scouring  power, 
and  the  bed  of  the  river  is  largely  covere^l  with  gravel.  The  situation 
is  so  similar  to  that  at  Island  No.  66  (Sketch  No.  20),  that  it  seems  quite 
reasonable  to  infer  that,  similar  causes  being  at  work,  the  latter  place 
will  eventually  be  as  troublesome  as  Choctaw  is  now. 

Greenvillej  five  hundred  and  seven  miles  below  Cairo.— This  crossing  is 
sometimes  shoal,  but  at  present  gives  8  feet. 

Yaucluseyfive  hundred  and  fifteen  miles  helow  Cairo. — ^Is  liable  to  sud- 
den changes,  but  generally  gives  9  feet. 

At  Skipwith's  Landing,  five  hundred  and  sixty  miles  from  Cairo, 
begins  a  very  troublesome  piece  of  river,  which  extends  to  Short's 
Landing,  below  Lake  Providence,  a  distance  of  about  seventeen  miles. 
In  this  distance  there  are  usually  five  crossings,  all  of  which  are  very 
shoal  at  low  water,  and  are  constantly  changing.  The  river  is  very 
wide.  Not  more  than  5  feet  can  generally  be  counted  on  at  low  water 
on  any  of  these  crossings.  This  is  usually  the  lowest  of  the  very  bad 
places ;  below  here,  from  7  to  8  feet  can  generally  be  found. 

The  condition  of  the  bars  at  Lake  Providence  has  considerable  influ- 
ence upon  the  condition  of  affairs  at  Choctaw  Bend,  one  hundred  miles 
above.  When  Lake  Providence  is  very  bad,  Choctaw  is  usually  good, 
while  the  amelioration  of  the  lower  shoal  (Lake  Providence)  soon  causes 
the  bad  water  at  Choctaw.  This  shows  conclusively  the  effect  of  these 
bars  in  ponding  back  the  water  above  them,  and  at  the  same  time 
serves  as  an  illustration  of  the  results  which  would  follow  too  lavish  a 
tapping  of  these  natural  reservoirs. 

The  first  of  the  bad  crossings  is  at  the  head  of  Island  No.  93,  five  hun- 
hred  and  sixty-four  miles  from  Cairo  (Sketch  No.  22).  Channel  depth 
at  low  water,  5  feet. 
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The  lowest  crossing;  is  opposite  Lake  Providence,  five  bandred  and 
seventy-two  miles  from  Oairo  (Sketch  No.  23).    Cbannel-depth^  5  feet. 

Island  No.  95^  five  hundred  and  eighty-five  miles  from  Cairo. — Tallala 
Bend  is  a  good  deal  similar  in  general  sbape  to  that  of  No.  66  and  Choc- 
taw, but  the  channel-depth  is  not  so  much  affected.  It  gets  down  to  8 
feet 

Terrapin-Hfeck  Cutoffs  six  hundred  and  ten  miles  from  Cairo, — There  are 
two  channels  here  of  nearly  equal  depth.    The  least  depth  is  9  feet. 

The  effect  of  very  extensive  bank-abrasion  was  well  shown  last  sum- 
mer, in  the  harbor  of  Vicksburg,  Miss.  After  the  subsidence  of  the 
great  flood  of  1874,  the  shore  of  the  point  opposite  Vicksburg  caved 
in  to  an  enormous  extent.  The  sand  thus  precipitated  into  the  river 
was  washed  down  into  tbe  bend  below,  and  the  crossing  from  Vicksbarg 
to  delta,  which  usually  is  over  20  feet  deep,  was  shoaled  to  8  feet.  It 
is  supposed  that  the  next  higb  water  will  remove  this  shoal,  and  it  is 
only  mentioned  to  show  what  very  exti^nsive  and  far-reaching  effects 
may  be  produced  by  causes  which  at  first  sight  may  appear  to  be  purely 
local.  At  the  same  time  the  bend  of  Diamond  Island,  sixteen  miles  be- 
tow  Vicksburg,  filled  up,  and  the  channel  established  itself  permanently 
in  the  chut^".  This  change  was  also  probably  due  to  the  excessive  bank- 
erosion  at  Vicksburg. 

Bmjurant^s  Point  j  six  hundred  atid  ninety  miles  from  Cairo. — The  cross- 
ing from  above  the  Point  to  Bruinsburg  gets  down  to  9  feet.  The  river 
is  wide. 

Hole  in  the-Wall^  seven  hundred  and  thirty  miles  from  Cairo. — The  river 
here  is  very  wide,  and  the  channel-depth  gets  down  to  9  feet. 

Natchez  Island^  seven  hundred  and  sixty  miles  from  Cairo  (Sketch  No. 
24).— The  river  at  the  head  of  the  island  is  quite  wide,  and  there  are 
several  channels.  At  low  water  there  is  usually  about  7  feet  channel- 
depth,  although  it  is  said  that  there  has  been  as  little  as  4^  feet.  If 
this  information  is  correct,  there  is  of  course  a  possibility  of  a  recur- 
rence of  this  undesirable  state  of  affairs.  The  bar  is  probably  caused 
by  gravel  washed  out  of  the  Natchez  bluffs,  six  miles  above. 

Saint  Catharines  Bend^  seven  hundred  and  sixty  five  miles  from  Cairo. — 
Tbe  river  here  is  very  wide,  and  split  up,  the  bars  being  probably  in  a 
large  measure  due  to  the  same  cause  as  the  one  at  Natchez  Island.  The 
low-water  channel-depth  is  8  feet. 

GlascocJ^s  Islandj  seven  hundred  and  seventy-nine  miles  from  Cairo.— 
The  river  here  is  very  wide,  and  recent  changes  in  the  channel  have  set 
the  banks  to  caving  at  a  rapid  rate.  Ellis  Cliffs,  six  miles  at>ove,  have 
probably  contributed  largely  to  the  formation  of  the  bars  here.  The 
lowwater  channel-depth  is  7^  feet. 

JacksorCs  Pointy  seven  hundred  and  ninety  iJiree  miles  from  Cairo. — This 
crossing  gets  down  to  9  feet. 

Mouth  Red  River  ^  eight  hundred  and  twenty  two  miles  from  Cairo  (Sketch 
No.  25). — A  bad  bar  is  frequently  formed  here  by  the  deposits  of  Red 
Biver.  The  depth  over  this  bar  is  often  less  than  10  feet,  and  is  said  to 
have  been  as  little  as  4^  feet, though  it  seems  hardly  probable  that  this 
is  likely  to  occur  frequently.  It  could  only  have  been  caused  by  a  great 
flood  in  the  Red  River  pouring  out  while  the  Mississippi  was  very  low. 
Bdow  Red  River  there  is  believed  to  be  always  at  least  10  feet  of  water. 

From  this  list  it  will  be  seen  that  between  New  Orleans  and  Oairo 
there  ai-e  forty-three  localities,  scattereii  over  eight  hundred  and  twenty- 
two  miles  of  river,  where  less  than  10  feet  channel-depth  may  be  looked 
for  at  low  water. 

There  are  thirty-five  places  where  less  than  8  feet  is  to  be  expected, 
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twenty-two  which  give  less  than  7  feet,  nineteen  less  than  6,  and  thir- 
teen less  than  5  feet.  At  all  these  places  from  five  to  twelve  miles 
of  river  will  need  to  be  improved,  and  there  is  no  doabt  that  works  will 
be  needed  at  many  phices  not  here  enumerated,  either  to  prevent  injari- 
ons  changes  iu  the  channel  or  else  to  protect  the  works  of  improveuieot 
themselves. 

The  cost  of  the  work,  if  carried  to  the  fall  extent  recommended  by 
the  committee,  will  therefore  be  very  great,  and,  until  some  work  of  this 
description  has  been  tried,  it  wouUI,  I  think,  be  quite  unsafe  to  pro- 
nounce the  undertaking  feasible  at  any  reasonable  cost. 

It  must  be  borne  in  mind  that  no  such  work  has  ever  yet  been  eren 
attempted  on  the  Lower  Mississippi,  so  that  we  have  really  no  experi- 
ence upon  which  to  base  a  decision ;  we  only  know  that  very  great  aud 
exceptional  difficulties  are  to  be  expected. 

The  cost  of  building  and  maintaining  the  dikes  destined  to  contract 
the  channel  will  not  be  nearly  as  formidable  an  item  as  that  of  the 
extensive  bank  revetments  needed.  These  will  be  absolutely  necessary 
to  prevent  the  dikes  from  being  cut  loose  from  the  shore,  and  also  to 
stop  the  caving  of  the  banks  where  injurious  channel  changes  might 
result  from  a  continuance  of  this  action.  As  it  is  not  an  uncommon 
thing,  even  at  low  water,  to  find  a  depth  along  these  caving  banks  of  50 
or  60  feet  and  upward,  and  as  the  caving  usually  extends  over  lengths 
of  man}''  miles,  the  cost  of  protection,  whether  by  continuous  revetment 
or  by  spur  dikes,  will  manifestly  be  enormous.  It  is,  therefore,  a  matter 
of  prime  importance  to  keep  this  item  of  expense  at  as  low  a  figure  as 
possible,  by  care  in  locating  the  works  of  improvement,  and  by  thoroagh 
experiments  on  different  plans  of  bank  revetment. 

It  must  be  remembered  that  the  success  of  an  improvement  based  on 
the  employment  of  dikes  depends  primarily  on  their  stability,  as  they 
act  in  the  manner  of  dams,  and  are  liable  to  be  undermined,  to  be  over- 
turned by  the  water-pressure,  or  to  be  <]etached  from  the  shore.    The 
first  danger  is  due  to  the  treacherous  bed  on  which  the  dike  most  be 
constructed,  and  can  only  be  guarded  against  by  the  liberal  use  of  brnsh 
as  a  foundation,  in  order  to  distribute  the  weight  over  as  large  an  area 
as  possible,  and  also  to  act  as  an  apron  in  preventing  scouring  of  the 
bed.    In  order  to  prevent  overturning,  a  broad  base  is  necessary,  and 
the  brush  should  be  well  ballasted  with  stone,  and  also  further  secured 
by  piles.    The  danger  of  being  fianked  or  detached  from  the  shore  is 
the  most  imminent,  and  arises  from  the  instability  of  the  banks.     As 
before  stated,  the  banks  are  eroded  much  more  easily  than  the  bed  can 
be  excavat-ed,  and  any  great  resistance  to  the  freefiow  of  the  water  will 
be  almost  certain  to  increase  the  rate  of  bank  abrasion  at  the  site  of  the 
obstruction.    This  will  render  necessary  the  protection  of  the  banks  as 
stated,  but  I  think  that  this  expense  maybe  materially  red  uce«l   by 
proper  precautions.    It  should  be  remembered  that  the  duty  usually 
imposed  upon  the  current  by  an  improvement  of  this  nature  is  twofold : 
in  the  first  place,  it  is  exfiected  to  excavate  a  channel,  aud  in  the  second 
place  to  maintain  it;  and  of  these  two  duties  the  first  is  infinitely  the 
more  difficult,  while  the  second  is  the  more  important.    The  greater  the 
amount  of  excavation  required  the  greater  must  be  the  amount  of  con- 
traction ;  in  fact,  usually  far  greater  than  would  be  necessary  to  keep 
the  channel  open  when  once  formed.    The  protection  of  the  banks  must 
also  be  very  thorough,  or  the  dikes  will  be  w^ashed  away  and  the  whole 
work  will  be  very  costly,  and  even  liable  to  defeat  its  own  object  by  an 
undue  amount  of  scouring,  which  would  unduly  lower  the  pool  above, 
and  also  render  the  artificial  channel  liable  to  be  blocked  up  by  sand. 
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tbiw  uuDecessarily  brought  in.  For  these  reasons  I  think  that  the  scour- 
ing efi'ect  should  be  kept  at  a  minimum,  and  hence  the  importance  which 
I  attach  to  separating  the  high  and  low  water  channels,  in  order  that 
the  latter  may  be  filled  only  with  light,  easily  moved  materials,  instead 
of  gravel  and  the  other  heavy  deposits  of  high  water.  For  similar 
reasons  I  believe  that  the  whole  preliminary  work  of  channel  excavation 
should  not  be  thrown  upon  tile  dikes,  but  should  be  largely  performed 
by  dredges.  After  this  channel  is  once  formed,  if  properly  located,  it 
will  only  fill  up  with  comparatively  light  materials,  which  will  be  easily 
swept  out  by  the  concentration  of  flow  due  to  the  dikes.  Even  should 
this  force  jiot  prove  sufficient,  I  would  still  advocate  a  sparing  use  of 
dredges  every  season  in  preference  to  increasing  the  dimensions  of  the 
dikes  beyond  the  extent  deemed  necessary  to  simply  maintain  the  chan- 
nel when  once  formed.  I  think  that  the  rule  already  mentioned,  viz,  to 
maintain  unchanged  the  amount  of  the  discharge  over  the  bar,  but  to 
concentrate  it  into  a  comparatively  narrow  and  deep  channel,  will  prove 
a  8afe  one. 

1  trust  that  I  have  given  reasons  enough  to  show  that  on  this  rivor 
tiie  necessity  of  a  full  knowledge  of  all  the  facts  in  the  case  is  absolutely 
Decessary,  before  any  estimate  of  cost  can  be  made.  Such  knowledge 
can  only  be  furnished  by  a  thorough  and  exhaustive  survey  of  the  whole 
river  likely  to  need  improvement. 

While  I  consider  that  the  attainment  of  10  feet  navigable  depth  at  all 
stages  impossible,  I  am  very  certain  that  the  cost  would  be  quite  prohib- 
itory, if  the  full  improvement  were  to  be  taken  in  hand  at  once.  More- 
over, I  think  that  the  final  cost  would  be  very  largely  increased  by  such 
a  procedure,  owing  to  the  great  expense  attendant  on  possible,  and 
probable,  mistakes  in  the  location  and  construction.  It  is  well,  also,  to 
remember  that  immense  quantities  of  sand,  the  accumulation  of  years, 
most  be  moved  out  of  the  way  before  the  work  is  completed,  and  (hat 
any  very  extensive  and  general  disturbance  of  the  bottom  would  cer- 
tainly break  up  the  normal  regimen  of  the  river,  and  probably  produce 
complications  of  the  gravest  kind.  I  think,  therefore,  that  the  proper 
coarse  to  follow  will  be  to  make  the  improvement  gradual  and  iu  a 
measure  tentative. 

To  increase  the  low-water  depth  from  4J  feet  to  6  feet,  is,  in  my  opin- 
ion, about  as  much  as  should  for  the  preseut  be  attempte^l.  This,  in  all 
ordinary  seasons,  will  probably  guarantee  8  feet,  except  for,  probably, 
at  the  most,  a  few  days  in  each  year. 

After  this  depth  shall  have  been  obtained,  it  will  be  easy  to  gradually 
increase  the  scope  of  the  improvement,  and  ultimately  it  may  be  brought 
up  to  the  full  standard  deemed  desirable. 

Experience  gained  in  the  preliminary  work  will  form  a  certain  guide 
for  the  more  costly  and  extensive  construction,  and  expensive  and  dis- 
astrous mistakes  can  probably  be  avoided. 

A  thorough  survey  from  Cairo  to  the  mouth  of  Red  Kiver  cannot  be 
made  for  less  than  $75,000.  The  work  could  all  be  done  in  one  season, 
or  spread  over  several,  as  might  be  deemed  most  desirable. 

The  work  of  improvement,  could,  however,  be  begun  on  the  small  scale 
recommended  on  the  upper  portion  of  the  river,  say  between  Cairo  and 
Memphis,  during  the  coming  season,  as  soon  as  the  survey  of  that  por- 
tion of  the  river  had  been  completed.  At  all  events,  everything  could 
he  got  iu  readiness  for  work,  and  the  necessary  outfit  of  steamers 
liHTges,  dredges,  and  other  machinery  could  be  procured;  mateiial  for 
the  dikes  could  also  be  got  together,  so  that  no  time  need  be  lo>t  after 
the  work  had  been  definitely  laid  out. 
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I  should  therefore  recommend  for  the  coming  season  an  appropi 
of  $1*00,000  to  be  applied  to  the  improvement  of  the  river  between 
au<l  the  foot  of  Reeves's  Bar,  jast  below  Memphis,  a  distance  of 
2G0  miles. 

For  the  surveys  necessary  in  this  same  section  J25,000  will  be  m 
;)Dd  for  a  survey  of  the  remaining  portion  of  the  river  $50,000  addi 

Tlie  survey  should  be  begun  as  soon  as  possible,  and  complete 
ing  ihe  summer  low  water.  The  work  of  improvement  could  pre 
be  begun  during  the  following  winter. 

liespectfully  submitted. 

CUAS.  R.  SUJER, 
Major  of  Engin 
Trig.  Gen.  A.  A.  Humpdreys, 

Chief  of  Engineers  J  U.  S,  A. 


C  C  6. 

FIRST  SUBDIVISION  OF  THE  NORTHERN  TRANSPORTATION-ROU 


refort  of  major  d.  c.  houston,  corps  of  engineers 

United  States  Engineer  Office, 
Chicngo,  IlLj  January  6,  : 

General:  I  have  the  honor  to  submit  the  following  report 
improvement  of  the  Fox  and  Wisconsin  Rivers,  Wisconsin,  cal 
by  the  following  letter: 

Office  of  the  Chief  of  Enginekii 
Washington,  D.  C,  June  29 
S[Ri  The  river  and  harbor  act,  approved  June  23,  1874,  contains  appropris 
Aurvey  and  estimates  for  the  improvements  recommended  by  the  Senate  Coran 
Transportation-Routes  to  the  Seaboard,  upon  four  routes  indicated  in  the  repor 
committee,  to  be  expended  in  snch  manner  as  will  secure  the  greatest  auiount 
information  for  each  of  said  routes. 

Tliti  survey  of  that  portion  of  the  northern  route  designated  "the  Fox  a 
couEitti  Hivers  improvement,  by  which  5  feet  navigation  will  be  secured  dai 
tiiJtire  season,  from  the  Mississippi  Hiver  to  Green  Bay,''  is  assigned  to  you. 

Tbe  nature  and  object  of  this  survey  are  fully  set  forth  in  the  report  of  t 
miLt04d  with  its  appendix  and  evidence,  copies  of  which  have  been  forwarded 
from  ILis  office  for  your  information  and  guidance.  Yoa  should,  as  far  as  | 
carry  out  the  views  of  the  committee. 

Tbe  expenses  of  the  survey  will  be  borne  by  the  appropriation  for  the  impn 
of  tbti  Fox  and  Wisconsin  Rivera,  it  being  understood  that  they  are  not  to  exc 
Hmftnnt  of  your  estimate,  viz,  $10,000,  and  you  will  please  enter  upon  this 
early  as  practicable. 

\<\M  will  submit  for  the  approval  of  this  office  a  project  for  the  prosecutio 
work. 
By  onmmand  of  Brig.  Qen.  Humphreys. 

\evy  respectfully,  your  obedient  servant, 

John  G.  Parkk, 
Major  of  Eng 
Ar^j.  I).  C.  Houston. 

Corps  of  Enginetre^ 

In  compliance  with  the  foregoing,  I  submitted  the  following  p 

United  States  Engineer  Offic 

Chicago,  III.,  July  9 

Grnkral:  I  have  the  honor  to  submit  the  following  project  for  the  prosec 

I  bo  hitrvey  of  the  Fox  and  Wisconsin  Rivers,  called  for  by  your  letter  of  June 
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It  appears  that  the  object  of  this  survey  is  to  secure  the  greatest  amoaot  of  exact 
iofonnatioD  in  relation  to  the  improvemeDt,  and  to  procure  data  for  accurate  estimates 
of  cost. 

The  survey  of  the  Wisconsin  River,  made  under  direction  of  Major  Warren,  in  1S67, 
eoDtaiDs  all  the  information  bearing  upon  this  matter,  so  far  as  a  survey  can  determine 
ir.  The  changes  that  have  taken  place  in  the  river  are  of  such  a  character  as  not  to 
iffect  the  qnestiou  of  cost. 

The  experience  gained  by  our  operations  during  the  past  three  years  will  enable  me 
to  make  accurate  estimates  for  the  improvement  of  tbid  river.' 

Partial  surveys  have  been  made  of  the  Fox  River,  which  were  necessary  in  order 
to  carry  on  the  work  of  improvement.  I  have  a  detailed  survey  of  a  portion  of  the 
Upper  Fox.  There  are  portions  of  the  route  which  do  not  require  any  detailed  survey 
for  parposes  of  estimates,  as,  for  example,  the  lakes  Buffalo,  Apuckuway,  Butte  de 
Hort;  aud  Winnebago,  and  portions  of  the  rivers  where  there  is  sufficient  depth  of 
wat«'r  for  navigatiou  at  all  times. 

I  propose,  therefore,  to  confine  the  survey  to  such  portions  of  the  river  as  require  to 
be  improved  which  are  necessary  in  the  progress  of  the  work,  and  which  will  furni^ih 
all  the  information  desired  by  the  Senate  Committee  on  Transportation. 

These  surveys  will  show  plans  of  the  river  with  soundings,  frequent  cross-sections, 
and  a  prutile  showing  the  declivity  of  the  stream. 

The  variations  in  the  water-level  will  also  be  determined.  Such  surveys  of  the  banks 
«ndarijoiuing  country  will  be  made  as  are  necessary  to  determine  amount  of  tiawage 
canned  by  our  works. 

To  do  this  work,  I  would  request  authority  to  employ  an  additional  assistant  at  $150 
ptr  month. 

Id  conducting  this  survey  in  connection  with  the  work  of  improvement,  the  cost  will 
lerednced  and  caonot  exceed  the  amount  authorized,  viz,  $10,000. 
I  am,  general,  very  respectfully,  your  obedient  servant, 

'  D.  C.  Houston, 

Major  of  Engineers f  C  S.  J. 

Brig.  Gen.  A.  A.  Humphukvs, 

Chief  of  EuginetrSf  U.  S  A, 

This  project  was  approved,  and  tbe  examinations  and  surveys  have 
been  completed.  It  will  take  some  time  to  complete  the  maps  of  the 
sarvey,  but  I  am  able  to  submit  revised  estimates  for  carrying  out  the 
plan  of  improvement  which  has  been  set  forth  in  previous  reports.  This 
plan  consists  in  completing  the  system  of  slack- water  navigation  on  the 
Foi  River  and  the  improvement  of  the  Wisconsin  River  by  confining 
the  channel  by  means  of  wing-dams.  The  estimates  cont<»mplate  replac- 
iog  altimately  all  the  old  locks  and  dams  oil  the  Fox  River  by  perma- 
nent works,  the  locks  to  be  of  stone  masonry. 

The  estimates  submitted  are  in  excess  of  former  estimates;  for  the 
reason  that  they  contemplate  the  rebuilding  of  all  the  old  works,  some 
of  which  will  last  for  several  years. 

Tracings  of  the  Wisconsin  River,  showing  work  done  and  proposed, 
old  channel  and  present  channel,  also  plan  of  canal  for  connecting  the 
Wisconsin  River  with  the  Mississippi,  are  in  preparaiion. 

Owing  to  the  character  of  the  bar  at  the  month  of  the  Wisconsin,  it 
is  considered  that  the  most  economical  and  reliable  method  of  connect- 
ing the  navigation  of  the  two  rivers  is  by  a  short  canal. 
I    The  maps  giving  the  results  of  the  surveys  and  examinations  during 
1  the  past  season  will  be  forwarded  as  soon  as  completed. 
I    The  total  estimate  for  completing  this  improvement  is  $3,599,105. 
!  The  amount  that  can  be  advantageously  expended  during  the  next  fiscal 
jear  is  $750,000. 

1  am,  general,  very  respectfully,  your  obedient  servant, 

D.  C.  HOUSTON, 


Brig.  Gen.  A.  A.  Humphbkys, 

Chief  of  Engineers  U.  S.  A. 


Major  of  Engineers  J  U.  S.  A. 
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ESTIMATED  COST  OF  IMPROVING  THE  IX)WEK   FOX   RIVRR,   WISCONSIN. 

Part  I. 
Woiks  of  construction : 

1(5  locks  (cat-stone;,  at  ^0,000  each |gOO,000 

These  works  to  replace  existing  works,  as  follows : 
1  at  Depere. 
1  at  Little  Kaukauna. 
5  at  Kaukauna. 

3  at  Little  Chute. 
1  at  The  Cedars. 

4  at  Appleton. 
1  at  Menasha. 
7  dams. 

These  are  drsigned  to  replace  existing  works;  location  and  estimated  cost 
of  each  as  follows : 

1  at  Depere $45,000 

1  at  Little  Kaukauna 25,000 

1  at  Rapide  Croche 20,000 

1  at  Little  Chute 20,000 

1  at  The  Cedars 25,000 

1  at  Appleton 15,000 

1  atMeuasha 15,000 

165, 000 


Total  locks  and  dams,  Lower  Fox 965,000 

Part  II. 

Dredging,  rock-excavation,  canal,  &c, : 

137,000  cubic  yards  dredging,  at  20  cents $27, 400 

Distribnted  as  follows : 

4,500  cubic  yards,  Depere  to  Little  Kaukauna. 

8,500  cubic  yards,  Little  Kaukauna  to  Rapide  Croche. 

4,500  cubic  yards,  Rapide  Croche  to  Kaukauna. 
20,000  cubic  yards,  Kaukaun^  to  Little  Chute. 

9,500  cubic  yards.  Little  Chute  to  Appleton. 
50,000  cubic  yards,  Appleton  to  Menasba. 
40,000  cubic  yards,  Menasha  to  Oshkosh 

33,500  cubic  yards  rock-excavation,  at  $2 67,000 

Distribnted  as  follows :         * 
11,000  cubic  yards  at  Depere. 

8,500  cubic  yards  at  Kaukauna. 

3,500  cubic  yards  at  Little  Chute. 
10,500  cubic  yards  at  Menasha.  ^ 
Repairing  and  raising  canal-banks 40,000 

Total  dredging,  canal-banks,  &c..  Lower  Fox 134,400 


•  Eeoapitulation — Lower  Fox. 

For  16  locks  and  7  dams $965,000 

For  170, 500  cubic  yards  excavation,  and  repairing  canal-banks 134. 400 


Total  Lower  Fox 1,099,400 

ESTIMATED  COST  OF  IMPROVING  THE   UPPER  FOX  RIVER,    W^ISCONSIN. 

Part  I. 
Works  of  construction  : 

9  locks  (cut-stone),  at  $50,000  each  t45<^,  «<-a 

Of  these,  live  will  be  new  works  and  four  to  replace  existing  locks,  as 
follows : 
1  near  Eureka ' 


)  near  Berlin 

1  near  White  River  . 

1  near  Princeton 

1  near  Grand  River  .  ^ 
1  at  Montello. 

1  at  Governor's  Bend. 

2  at  Portage  Cunal. 


New. 
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7  dams,  at  112,000  each $84,008 

Fire  of  these  to  be  bailt  ia  connection  with  the  new  locks ;  two  to  re- 
place dams  at  Montello  and  Governor's  Bend. 

Total  for  locks  and  dams 534.000 

Part  II. 

Dredging,  cnts-off,  canals,  &c. : 

5,000,000  cubic  yards  excavation,  at  20  cents fl.  000, 000 

For  widening,  deepening,  and  revetting  the  npper  portions  of  Portage 
Canal 35,000 

Total  dredging,  cuts-off,  &c ,.     1,035,000 

BeeapiiMlation — Upper  Fox, 

For  9  locks  and  7  dams $534,000 

For5,000,000cnblc  yards  dredging 1,000,000 

Foropper  section  Portage  Canal 35.000 

Total  Upper  Fox 1,569,000 

SUMMARY  OF  ESTIMATES. — COST  OF  IMPROVING  THE    FOX  RIVER,   WISCONSIN. 

Lower  Fox, 

ForlClocks  and  7  dams $965,000 

For  170,500  cubic  yards  excavation 94,400 

For  repairini;  canal-banks 40,000 

Total  for  Lower  Fox $1,099,400 

Upper  Fox, 

For 9  locks  and  7  dams. ..^ $534,000 

For  5,000,000  cubic  yards  excavation 1,000,000 

For  upper  section  Portage  Canal 35,000 

Total  for  Upper  Fox ^ 1,569,000 

Grand  total  Fox  River 2,668,400 

TTie  dredging  is  to  be  done  by  machines  owned  and  operated  by  the  government. 

BSTIMAJED  COST  OF  COMPLETING  THE  IMPROVEMENT  OT  THE  WISCONSIN  RIVER. 

^141  running  feet  of  wing-dams,  at  $5 $480, 705 

Bank-protection 50,000 

Canal  connecting  Wisconsin  River  near  its  month  with  the  Mississippi 400, 000 

930,705 

RECAPITULATION   FOX  AND  WISCONSIN  RIVERS. 

Fox  River $2,668,400 

Wisconsin  River 930,705 

3,599,105 


CC  7. 

SECOND  SUBDIVISION  OF  THE    NORTHERN  TRANSPORTATION-ROUTr — 

HENNEPIN  CANAL. 

REPORT  OF   COLONEL  J.  N.  MACOMB,   CORPS  OF  ENGINEERS. 

KocK  Island,  III.,  January  25, 1875. 
General:  I  have  the  honor  to  present  herewith  the  report  of  Mr.  P. 
C.  Dorau,  assistant  engineer,  who  was  charged  by  me  with  the  duty  of 


Digiti 


zedbyCjOOgle 


102  NAVIGATION    OF   THE   MISSISSIPPI   RIVER. 

making  the  surveys  and  estimates  for  the  Hennepin  Canal  route,  and 
particularly  for  the  extension  to  Chicago. 

In  considering  the  Hennepin  Canal  as  a  part  of  the  water-communi- 
cation desired  for  connecting  some  point  of  the  Mississippi  Biver,  near 
Eock  Island,  with  Lake  Michigan,  at  Chicago,  it  appears  that  the  basin 
at  Hennepin  is  about  100  feet  below  the  level  of  the  Mississippi  River 
in  the  vicinity  of  Rock  Island,  and  nearly  140  feet  below  the  level  of 
Lake  Michigan. 

A  survey  was  made  to  ascertain  if  the  lockage  required  to  pass  this  de- 
pression of  the  Hennepin  basin  could  be  avoided.  This  survey  led  to 
the  conclusion  that,  on  every  account,  the  Hennepin  Canal  and  Upper 
Illinois  Eiver,  and  enlarged  canal  from  Joliet  to  Chicago,  will  afford  the 
best  through  route  for  navigation  between  the  Mississippi  Eiver  and 
Lake  Michigan  that  can  be  secured  in  this  vicinity. 

In  the  estimates  originally  made  for  a  commercial  canal,  due  consid- 
eration was  not  given  to  the  necessity  of  having  the  locks  large  enough 
to  pass  such  barges  as  are  used  for  freight  on  the  Upper  Mississippi, 
and  I  therefore  caused  estimates  to  be  prepared  for  locks  of  170  feet  in 
length  and  30  feet  in  width,  which  will  increase  the  estimate  for  the 
Hennepin  Canal,  or  third  division  of  the  route,  by  some  $641,284. 

For  the  great  end  to  be  attained,  of  effecting  a  transfer  of  freight- 
barges  from  the  Mississippi,  without  breakin j  bulk  until  reaching  the 
elevators  at  Chicago,  it  would  be  useless  to  consider  locks  of  any  smaller 
dimensions  than  those  above  indicated. 

The  most  important  and  costly  part  of  the  route  across  this  section 
of  the  country  is  the  portion  between  Hennepin  and  Chicago ;  for  this 
part  is  essential  as  affording  an  eastern  outlet  for  the  Hennepin  Canal 
traffic  and  for  perfecting  the  navigation  to  Chicago  from  the  Lower 
Mississippi  Eiver  through  the  Illinois  Eiver,  which  is  now  being  im- 
proved for  steamboatnawgation  from  the  Hennepin  Basin  down  to  the 
Mississippi  Eiver.  Indeed,  the  Hennepin  Canal,  without  the  improve- 
ment of  the  Upper  Illinois  Eiver  and  the  enlargement  of  the  eastern 
portion  of  the  Illinois  and  Michigan  Canal,  would  be  useless  as  an  oat 
let  for  the  freights  of  the  Upper  Mississippi  Eiver ;  and  a  careful  con- 
sideration of  the  subject  has  shown  that  the  improvement  of  the  Upper 
Illinois  Eiver,  to  accord  with  the  scheme  of  improvement  now  in  prog- 
ress for  its  lower  portion,  is  greatly  to  be  preferred  as  a  measure  of 
economy  in  its  broadest  sense,  rather  than  to  undertake  the  enlarging 
of  the  western  portion  of  the  Illinois  and  Michigan  Canal  lying  between 
Joliet  and  the  Hennepin  Basin. 

The  improvement  of  the  eastern  portion  of  the  Illinois  and  Michigan 
Canal  involves  the  further  cutting  down  of  the  summit-level  and  enlarg- 
ing the  water-way  so  as  to  afford  an  unfailingsupply  of  water  from  Lake 
Michigan  for  the  improved  Illinois  Eiver. 

It  will  be  seen  by  the  report  of  the  assistant  engineer  that  the  estimate  for  the  roote, 
as  above  sketched  out,  for  a  navifi^ble  water-way  from  the  Mississippi  Kiver,  near  Rock 

Island,  to  Chicago,  on  Lake  Michigan^  is $19,780,535 

To  which  should  be  added  the  amount  of  increase  in  estimate  for  locks  of 

proper  size  on  Hennepin  Canal 641,284 

Making  a  grand  total  of 20, 421,619 

All  of  which  is  respectfully  submitted  by  your  most  obedient  servant, 

J.  N.  MACOMB, 
Colonel  of  Engineers^  U.  S,  A. 
Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineer 8y  U.  S.  A. 
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REPORT  OF  MR.    F.   C.   DORAN,  ASSISTANT  EMGINEKR. 

Rock  Island,  III.,  January  9, 1875. 

Coix>nkl:  I  have  the  honir  to  submit  the  foUowinjf  report  upon  the  ezaraiDatioa 
and  survey  of  a  route  for  a  oaoal  between  Lake  Michigan  and  the  Mississippi  River, 
together  with  the  survey  of  a  portion  of  the  Illinois  River.  This  survey  having  been 
committed  to  ine,  in  obedience  to  your  instructions,  bearing  date  Rock  Island,  111.,  July 
9,1874,1  proceeded  to  organise  and  equip  a  party  for  field-service.  The  whole  time 
employed  by  the  party  in  field  operations  was  eighty-three  days.  Of-  bis  time,  five 
weeks,  or  a  little  more  than  one  month,  were  spent  in  examinations  and  surveys  of  a 
direct  line  joining  the  lake  and  the  Mississippi ;  the  remaining  six  weeks  were  devoted 
to  the  snrvey  of  the  Illinois  and  Michigan  Canal  and  a  part  of  the  Illinois  River.  These 
sarveys  have  traversed  quite  a  large  expanse  of  country,  having,  within  the  time  speci- 
fied, examined  and  surveyed  lines  to  the  extent  of  two  hundred  and  twenty  five  miles. 

As  will  be  seen,  this  report  is  intendeil  t-o  embrace  a  statement  of  facts  in  relation  to 
tbe  Illinois  and  Michigan  Canal  and  Illinois  River  as  they  at  present  exist,  with  a 
description  of  the  several  improvements  and  enlargements  proposed,  together  with  a 
detailed  tabular  statement  showing  the  estimated  cost  of  the  improvement  thronghout 
the  entire  line,  extending  from  the  lake  to  the  Mississippi. 

I  wonld  preface  with  a  condensed  statement  of  the  results  of  my  examination  of  the 
direct  route  first  mentioned.  One  of  the  principal  objects  to  be  attained  by  the  survey 
was  to  obtain  data  and  accurate  notes  of  the  topography  of  the  country  lying  between 
Lake  Michigan  on  the  east  and  the  gpreat  bend  of  the  Mississippi  on  the  west,  and  from 
tbe  information  obtained,  to  determine  as  to  the  practicability  of  a  plan  for  a  water- 
roote  to  connect  the  lake  and  the  river  at  the  points  specified. 

lo  compliance  with  yonr  order,  I  commenced  the  survey  of  the  proposed  lino  at  the 
city  of  Chicago,  Augnst  24,  proceeding  thence  in  a  west  and  northwest  direction,  sur- 
moQDting  tbe  dividing  ridge  between  the  lake  and  Fox  River,  crossing  the  valley  of 
Ibis  stream  and  ascending  the  valley  of  Person's  Creek,  reaching  the  summit  and  pass- 
ing through  a  depression  in  the  ridge  dividing  the  valleys  of  the  Fox  and  Rock  Rivers 
at  a  point  near  the  western  boundary  of  Kane  Coanty. 

Tbe  topography  of  the  country  is  snch  that  it  would  necessitate  the  location  of  the 
snmmit-level  at  an  elevation  of  250  feet  above  the  lake. 

From  this  point  the  line  followecl  the  course  of  the  sonth  branch  of  the  Kishwankee 
River,  descending  with  it  to  the  valley  of  the  Rock  River.  At  this  time  it  was  found 
that  the  facts  developed  during  the  survey  furnished  sufficient  evidence  to  demonstrate 
conclusively  the  impracticability  of  the  route  as  proposed ;  and,  the  object  of  the  survey 
baring  been  attained,  I  suspended  further  operations,  and  terminated  the  survey  of 
tbis  line  at  a  point  near  New  Milford,  Winnebago  County,  September  3'),  the  terminal 
point  being  eighty  and  five-tenths  miles  from  the  lake  at  Chicago. 

As  my  weekly  reports  to  you  contain  detailed  information  as  to  thn  physical  char- 
acteristics of  the  country  and  its  adaptability  to  the  purposes  in  view.  I  will  not  revert 
to  them  again,  but  will  proceed  with  the  report  of  surveys  of  the  other  lines  previously 
referred  to. 

The  snrvey  of  the  Illinois  and  Michigan  Canal  and  the  Des  Plaines  and  Illinois 
Rivers  was  commenced  October  5,  at  the  old  lock  in  tbe  canal  at  Chicago,  and  was 
continued  along  the  canal  and  river  to  where  the  canal  unites  with  the  river  at  La 
Salle, buspendiug  field-work  at  this  point  November  10.  The  entire  distance,  as  meas- 
nred  along  the  canal  and  rivor,  is  99.28  miles.  Of  this  distance  36.53  miles  is  canal 
and  62.75  miles  river  line  ;  32.65  miles  of  the  former  lie  between  Chicago  and  Juliet ; 
the  first  29.55  miles  of  this  constituting  the  snmmit-level  of  the  canal.  The  lockage  on 
tbis  rente  is  all  descending  from  the  lake,  and  amounts  to  an  aggregate  of  145.6  re;;t, 
as  determined  by  our  levels. 

In  order  to  carry  out  your  instructions,  a  thorough  reconnaissance  was  made  of  the 
country,  extending  from  the  lake  to  a  point  in  tbe  present  line  of  canal  some  eighteen 
miles  out  from  the  lake,  known  as  Sag-Ridge,  including  the  Calumet  Feeder  route. 
But  as  these  examinations  failed  to  discover  any  route  pi>ssessiDg  as  favorable  features 
utbe  existing  line  of  canal  presented,  and  as  this  canal  had  been  originally  located 
with  great  care,  it  was  detenniued  to  adhere  to  the  present  alignment. 

The  original  proposition  in  regard  to  tbe  enlargement  of  this  work  to  dimensions 
corresponding  to  those  adopted  on  the  Lower  Illinois  River  improvement  has  been 
kept  in  view,  and  all  quantities  and  the  cost  of  the  entire  work  have  he-n  calculated 
in  accordance  therewith.  The  dimensions  there  adopted,  as  you  are  aware,  are  as  fol- 
lows, viz,  lock-chamber,  :J50  by  75  feet.  A  restriction  to  those  dimensions  is  rendered 
necessary  in  order  to  produce  a  complete  and  homogeneous  syHtem  of  navigation  be- 
tween the  lake  and  the  great  rivers  of  the  West. 

It  is  believed  the  proposed  plan  of  enlargement  of  the  Illinois  and  Michigan  Canal, 
combined  with  the  improvement  of  the  river  and  the  construction  of  the  Hennepin 
Caoal,  will,  when  c<>mpleted,  meet  the  wants  of  the  commercial  world,  affording  as 
well  facilities  for  the  passage  of  war- vessels  from  the  rivers  to  the  lakes,  or  vice  versa. 
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The  plan  of  locks  adopted,  although  identical  in  size  of  chamber  with  tbone  con- 
st rncted  on  the  lower  part  of  the  IlRnois  River,  would  diflfer  somewhat  in  detail  of 
construction  and  in  the  material  employed  in  the  gates. 

The  general  features  of  the  country  along  the  line  of  canal  and  river  are  so  well 
known  to  you  that  any  minute  description  in  this  report  would  seem  superfluous. 
Yet,  while  refraining  from  such  description,  I  deem  it  necessary  to  call  your  attention 
to  the  geology  of  the  district,  as  it  is  believed  that  in  ao  other  route  between  the  lakes 
and  the  Mississippi  River  are  the  natural  elements  used  in  construction  found  in  such 
abundance  and  in  such  accessible  positions.  In  fact,  the  geological  features  of  this 
route  render  it  pre-eminent  in  the  matter  of  economy  of  construction. 

In  view  of  the  fact  that  different  styles  of  navigation  are  proposed  on  different  parts 
of  the  route,  I  have  divided  it  into  three  divisions.  The  first  division  consists  of 
independent  canal  from  Chicago  to  Joliet;  the  second  division,  extending  from  Joliet 
to  La  Salle,  will  consist  of  an  improvement  of  the  river  by  locks  and  dams,  being  vir- 
tually a  continuation  of  the  slack  water  navigation  projected  in  the  river  below  La 
Salle.  The  third  division  consists  of  independent  canal,  corresponding  to  the  line 
adopted  and  known  as  the  Hennepin  Caual,  extending  from  the  Illinois  to  the  Missis- 
sippi River. 

As  it  is  proposed  to  draw  the  supply  of  water  f  r  the  canal  and  river  from  the  lake, 
all  elevations  are  referred  to  the  low- water  plane  of  Lake  Michigan ;  and  as  the  course 
of  the  canal  is  la'd  down  on  the  maps,  it  will  not  be  necessary  to  advert  to  that  here. 

First  division,-— The  canal  commences  with  an  average  water-section  equal  to  44H 
square  feet,  with  a  variable  depth  of  from  6  to  8  feet  of  water.  As  will  be  noticed,  its 
course  coincides  with  a  right  line  for  a  distance  of  seven  and  a  half  miles,  at  which 
point  it  is  deflected  to  the  south  and  continues  parallel  to  the  valley  of  the  Des  Plaines 
River  nntil  it  nnit«  s  with  the  latter  at  Joliet.  The  physical  dif&culties  to  be  over- 
come along  this  line  are  of  an  ordinary  character,  being  such  as  are  common  to  works 
of  this  class  in  almost  all  parts  of  the  country. 

The  first  fourteen  and  a  half  miles  of  canal  are  excavated  through  a  compact  blue 
clay  to  an  average  depth  of  16  feet.  On  the  latter  half  of  the  fif  eenth  mile  ruck-exca- 
vation begins,  and,  with  the  exception  of  a  few  short  iotervaln,  this  material  continues 
to  exist  along  the  line  to  a  point  below  Joliet. 

At  Lockport  a  section  of  the  valley  of  the  Des  Plaines  River  was  taken,  which  will 
be  shown  on  the  sheets  accompanying  this  report,  from  which  it  will  be  seen  that  the 
valley  is  a  little  more  than  one  mile  in  width,  with  a  thin  drift  of  clay  over  the  rock, 
the  river-bed  occupying  at  this  point  the  central  line  of  the  valley. 

As  this  had  previously  been  designated  as  a  favorable  point  at  which  to  leave  the 
canal  for  the  river,  I  examined  the  valley  with  great  care,  and  submit  a  section  to  show 
the  superiority  of  the  present  location  and  the  impracticability  of  any  plan  tending  to 
a  change  in  the  direction  mentioned. 

As  will  be  observed,  the  present  channel  is  insignificant,  the  bottom  of  the  river 
being  but  little  below  the  general  deviation  of  the  valley;  any  channel  of  suflflcient 
capacity  to  accommodate  heavy  vessels  would,  therefore,  be  expensive  compared  to 
the  present  line  of  improvement.  One-half  mile  in  advance  of  the  point  where  the 
above  section  was  taken,  and  .30.65  miles  from  Chicago,  lock  No.  1,  of  12  feet  liH^,  is 
met.  One  mile  beyond,  lock  No.  2,  of  10  feet  lift,  occurs ;  a  reach  of  less  than  1,000  feet 
brings  us  to  lock  No.  3,  of  10.67  feet  lift,  and  1.46  miles  from  lock  No.  3,  a  combined 
guard  and  lift  lock  connects  the  water  in  the  third  level  with  the  surface  of  the  pool 
produced  by  dam  No.  1  in  the  Des  Plaines  River  at  Joliet.  The  canal  continues 
eight-tenths  of  a  mile,  joining  the  river  at  a  point  six-tenths  of  a  mile  above  dam 
No.  1,  and  32  65  miles  oat  from  Chicago.  The  total  lockage  on  this  division  is  34.7 
feet. 

Prior  to  the  year  1872,  the  snmmit-level  of  the  Illinois  and  Michigan  Canal  was  some 
8  feet  above  the  standard  level  of  Lake  Michigan,  and  the  quantity  of  water  requisite 
to  maintain  navigation  on  the  summit-level  of  the  canal  was  supplied  from  Lake  Calu- 
met by  a  feeder  and  from  the  Chicago  River  by  expensive  pnmping-maohinery. 

Some  time  during  the  year  1866  the  board  of  public  works  of  the  city  of  Chicago 
entered  into  a  contract  with  the  State  to  cnt  down  and  reduce  the  summit-level  of  the 
canal  to  the  elevation  of  the  lake. 

The  object  of  this  work  on  the  part  of  the  city  authorities  was  to  obtain  an  outlet 
for  the  south  branch  of  the  Chicago  River;  that  being  a  receptacle  for  the  sewerage 
of  a  large  part  of  the  city. 

This  contract  was  satisfied,  the  work  completed,  and  navigation  on  the  canal  re- 
sumed Jnly  18,  1H72.  The  exertions'and  labors  of  the  ciry  to  rid  itself  of  a  nuisance 
were  not  in  vain  ;  the  residents  of  the  city  were  relieved  of  a  truly  great  evil,  and  the 
problem  of  securing  a  permanent  and  ample  supply  of  water  for  thd  canal  was  prac- 
tically solved. 

Happy  as  such  results  were,  the  work,  from  its  contracted  dimensions,  ufibrded  only 
partial  iclief;  and  recent  drainage  iniproveuieuts  in  the  vicinity  of  the  city  have 
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prored  quite  detrtmeatal  to  and  interfered  v^ry  seriotvily  with  the  city's  purposes  and 
iotereiite  io  respect  to  this  work. 

In  view  of  the  many  benefits  that  would  accrue  to  the  city  in  case  of  a  further  en- 
IsTKemeot  of  this  eaoal,  as  contemplated,  the  question  is  believed  to  bj  pertiuent, 
Will  the  city  assume  her  portion  of  the  cost  of  such  enlargement  t 

One  of  the  important  duties  of  this  surrey  was  to  determine  accurately  the  volume 
of  warer  to  be  drawn  from  the  lake  to  maintain  a  depth  of  water  in  the  river  after  it 
sboald  be  improved. 

Experience  on  the  summit-level  of  the  canal,  since  it  has  been  Hupplied  from  the 
like,  proves  conclusively  that  the  varying  stages  of  water  in  the  lake  very  materially 
iffectnaTiipUioD  on  this  part  of  the  canal.  This  fact  is  more  noticeable  during  periods 
when  the  direction  of  the  wind  is  parallel  with  the  axis  of  the  canal ;  the  fluctuations 
is  tbeelevatiou  of  the  surface  of  the  water  being  directly  traceable  to  this  cause. 

As  it  was  important  to  discover  what  relation  this  action  of  the  wind  bore  to  the 
Tolame  of  water  discharged  in  different  sections  of  the  canal,  I  made  a  series  of  observa- 
tions with  that  end  in  view.  The  results  of  these  observations  have  not  only  answered 
M  a  check  upon  theoretical  deductions,  but  have  also  proven  a  valuable  aid  in  decid- 
ing as  to  the  depth  and  inclination  to  be  given  to  a  channel  tba!)  would  be  practically 
frMfrom  the  evil  effects  due  to  the  cause  mentioned. 

At  an  average  stage  of  water  in  the  lake,  the  present  section  of  canal  delivers,  at 
Loekport,  according  to  onr  measurements,  17,800  cubic  feet  of  water  per  minute. 
Under  the  present  arrangement,  part  of  this  quantity  is  used  to  drive  mHchinery  ;  a 
psrt  is  wasted  into  the  river  below ;  the  remainder  beiug  used  to  supply  the  locks  and 
short  reaches  of  canal  between  this  point  and  Joliet. 

I  have  calculated  the  probable  quantity  of  water  necessary  to  supply  the  river  and 
canal  after  improvement,  and  find  that  t{,064  cubic  feet  per  seooad  will  l>e  required. 
This  amount  includes  losses  from  evaporation  and  filtration,  aud  a  quantity  equiva- 
lent to  one  lockage  every  ten  miuutes. 

To  meet  these  demauds  and  tfae  wants  of  the  proposed  navigation,  it  will  be  neces- 
sary to  construct  a  channel  160  feet  wide  at  the  water-liue  and  ti  feet  deep,  with 
slopes  of  If  to  1.  These  dimensions  give  a  water  area  equal  to  I,IG8  square  feet,  the 
slope  or  fall  to  be  0.28  feet  per  mile. 

The  proportions  of  this  section  would  be  variei  somewhat  where  the  rock  excava- 
tioD  occurs,  the  width  being  reduced  to  150  feet  and  the  side  slopes  i  to  1,  while  the 
depth  and  inclination  would  remain  constant.  The  mean  velocity  of  the  water  in  this 
ebaooel  would  be  106.2  feet  per  minute,  or  1.21  miles  per  hour,  with  a  discbarge  of 
124,042  cubic  feet  per  minute. 

U  will  be  noticed  that  the  areas  of  the  proposed  channel  and  the  present  channel 
ire  as  2.6  to  1,  while  the  respective  capacities  |>er  minute  are  as  7  to  I. 

Inspection  of  the  profile  shows  the  proposed  grade  of  the  canal  at  Loekport  to  be 
some  6  feet  below  the  grade  of  the  present  canal  at  the  same  point.  I  have  proposed 
to  raise  the  level  between  locks  Nos.  1  and  2,  cou  inning  the  summit-level  to  lock  No.  2  ; 
also,  to  raise  the  level  between  2  and  3,  dispensing  with  the  construction  of  one  lock 
and  reducing  the  total  number  of  life-lock^  ou  the  division  to  three,  with  an  average 
lift  of  11..57  feet. 

Tfae  estimate  contemplates  a  gnard-lock  and  waste-weir  on  the  summit.  It  i^  pro- 
posed to  construct  the  former  at  the  head  of  the  canal  at  Chicago,  and  to  locate  the  latter 
near  lock  No.  1,  below  Loekport.  It  also  provides  for  revetting  the  side  slofies  of  the 
ea6al  where  it  is  not  in  rocic  excavation.  A  towing-bank  has  not  been  included  in  the 
estimate,  as  it  is  presumed  that  the  most  approved  methods  of  propelling  vessels  will 
be  adopted  on  this  route.  Ouo  double-track  railroad  draw-bridge  and  two  wagon-road 
draw. bridges  are  the  principal  accessory  works  on  this  division.  The  estimate  covers 
others  of  minor  importance.  This  division  will  cost  $11,5:32,932.40,  or  an  average  per 
mile  of  $353,229.17. 

Second  Dirinon, — ^This  division  will  consist  of  slack- water  navigation,  except  a  short 
line  of  independent  canal  around  the  rapids  in  the  river  at  Marseilles. 

From  a  point  a  short  distance  above  the  city  of  Joliet  the  Des  Plaines  River  flows 
in  a  southwest  direction  for  a  distance  of  sixteen  miles;  here  it  unites  with  the  Kan- 
kakee coming  in  from  the  soutbea«>t,  and  forms  the  Illinois.  The  latter  follows  a  course 
almost  directly  west  to  beyond  La  Salle. 

On  the  first  five  miles  ot  this  division  the  river  has  cut  through  the  bottom  of  the 
drift,  forming  its  bed  in  the  limestone  beneath.  At  the  end  of  the  fifth  mile,  counting 
from  the  eaat  line  of  this  division,  the  rock  makes  a  dip  and  does  not  appear  again  until 
the  fiftieth  mile  is  reached.  • 

Throughout  the  remainder  of  the  distance,  except  one  or  two  short  intervals,  the 
Ateeam  flows  over  a  rocky  bed. 

The  Des  Plaines  and  Illinois  Valley  is  from  a  mile  to  a  mile  and  one-half  wide,  and 
^ftHes  greatlv  in  its  character  in  different  portions  of  the  country,  which  is  due  to  the 
different  geological  formations  that  outcrop  alon^  its  course. 

On  the  upper  portion  of  the  stream,  below  Joliet,  the  rock  underlying  the  valley  is 
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covered  with  a  stratom  of  yellow  marly  clay ;  farther  down  this  is  again  overlaid  with 
a  thin  layer  of  hlaok  mold,  deposited  during  the  periods  of  high  water.  Jast  ahove 
and  helow  the  town  of  Morris,  the  valley  increases  in  width,  and  there  is  a  greater 
depth  of  soil.  At  these  points  the  valley,  helDg  very  fertile,  is  advantageonsly  culti- 
vated. Passing  beyond  this  westward,  near  the  eastern  boundary  of  La  Salle  County, 
we  find  the  Saint  Peter's  sandstone  formation ;  considerable  areas  of  rock  being  laid 
bare  in  the  valley,  renders  it  unfit  for  cnltivation. 

Near  Utica  the  oalciferous  formation  underlying  the  Saint  Peter's  comes  to  the  sur- 
face. Some  distance  yet  beyond  this  occurs  one  of  those  peculiar  dtps  in  the  stone 
formation  known  as  an  anticlinal  axis.  Here,  as  noticed  by  Professor  Freeman,  is  a 
remarkable  change ;  the  harder  character  of  the  calciferoos  rocks  has  resisted  the 
eroding  action  of  the  water  in  the  valley  better  than  the  softer  material  of  the  coal- 
measures,  and  the  surfnco  of  the  valley  is  mostly  above  the  level  of  the  freshets  of  the 
river.  But  as  soon  as  the  coal-measures  are  reached,  beyond  Utica,  the  whole  valley 
is  denuded,  so  that  it  is  annually  overflowed  by  the  rise  of  the  river. 

Throughout  the  entire  course  of  the  stream  as  examined,  it  was  noticed  that  there 
have  been  but  few  changes  in  the  course  of  the  bed  through  the  valley. 

There  is  evidence  of  a  change  having  taken  place  at  La  Salle.  Opposite  that  city 
there  exists  a  bayou,  extending  from  the  river,  near  the  entrance  of  the  canal,  parallel 
with  the  general  course  of  the  valley  up  to  a  point  near  the  Illinois  Central  Railroad 
bridge.  This  bayou  presents  the  appearance  of  having  been  the  main  channel  of  the 
river  in  the  past.  The  location  relative  to  the  present  channel  i;\  ill  be  shown  on  the 
maps. 

The  principal  atflnents  of  the  Illinois  which  enter  from  the  north  are  the  Dn  Page, 
An  Sable,  Fox,  and  Little  Vermillion  Rivers,  while  from  the  south  come  th'f  Kan- 
kakee, Mazou,  Waupecan,  and  Great  Vermillion  Rivers.  As  these  streams  have,  like 
the  large  one,  worn  their  way  down  through  the  drift,  they  have  undoubtedly  attained 
a  constant  regimen. 

It  is  thought  that  the  amount  of  matter  discharged  by  these  during  times  of  flood 
cannot  have  a  very  considerable  effect  on  the  condicion  of  the  Illinois  River  after  im- 
provement. 

Soundings  were  taken  throughout  the  entire  length  of  river  examined,  and  cross- 
sections  of  the  valley  were  run  at  intervals,  and  near  the  site  of  any  proposed  work 
or  improvement  the  general  contour  of  the  valley  was  closely  noted.  The  river  is 
tolerably  uniform  in  width,  averaging  a  little  more  than  600  feet  between  banks. 
These  latter  are  from  10  to  25  feet  above  the  surface  of  low  water. 

Although  the  width  of  the  channel  is,  in  a  measure,  constant,  the  depth  of  the  sec- 
tion and  the  inclination  of  the  surface  of  water  varies  greatly  at  different  points. 
The  maximum  fall  occurs  at  the  Marseilles  Rapids,  being  9.36  feet  per  mile.  The  mini- 
mum is  found  through  what  is  known  as  Joliet  Lake,  where  the  surface  has  an  incli- 
nation of  xihjs  feet  per  mile. 

Owing  to  the  great  rise  in  the  surface  of  water  during  freshets,  it  will  be  neqeseary 
to  x)lace  draw-spans  in  the  bridges  crossing  the  river.  This  estimate  covers  the  cost  of 
such  draws  where  not  already  provided. 

Throughout  the  survey  the  river  continued  at  its  lowest  stages.  It  was  carefully 
gauged  at  diff'erent  points  while  in  this  condition.  At  a  section  nine  miles  below  Joliet 
the  discharge  was  523  cubic  feet  per  second.  At  La  Salle  the  discharge  was  933  cubic 
feet  per  second.  The  total  fall  in  the  plane  of  low  water  was  found  to  he  103  feet. 
The  velocity  varies  greatly,  being  that  due  to  the  fall,  with  the  necessary  modifications, 
at  different  points. 

It  is  proposed  to  overcome  the  natural  descent  of  103  feet  by  means  of  eleven  locks 
and  dams ;  the  dams  to  be  constructed  of  wooden  cribs,  filled  with  stone,  to  have  stone 
abutments ;  the  locks  to  be  of  cut  stone,  and  of  the  same  dimensions  as  those  on  the 
first  division;  the  whole  to  be  built  in  the  most  substantial  manner.  Eight  of  these 
locks  and  dams  will  be  founded  on  rock.  At  the  sites  chosen  for  the  remaining  three 
I  found  it  impossible  to  ascertain  accurately  the  outline  of  the  rock.  I  have,  thcre- 
forft,  estimated  for  bearing-piles  and  concrete  at  each  of  these. 

Two  of  the  dams  necessary  already  exist ;  one  at  Joliet  and  one  at  Marseilles.  These 
will  be  slightly  increased  in  height. 

^  The  following  is  the  location  and  height  of  the  several  dams,  together  with  the  posi- 
tion and  lift  of  the  accompanying  lock,  reckoning  the  distance  of  each  from  the  east 
line  of  the  division,  or  where  the  canal  joins  the  river.  y-"^ 

Commencing  with  the  dam  in  the  river  at  Joliet,  belonging  to  the  State,  and  known 
as  Dam  No.  I,  we  find  it  is  .65  mile  beyond  the  jnnction  of  the  canal.  This  dam  will 
be  raised  four-tenths  of  a  foot.  Lock  No.  4,  of  13  feet  lift,  will  be  located  here.  One 
mile  from  this  is  the  second  dam,  owned  by  the  State.  It  is  proposed  to  remove  tbis, 
and  also  the  stone  arches  that  span  the  river  at  this  point,  aud  replace  them  with  an 
iron  draw. 

Passing  beyond,  2,000  feet,  we  find  Dam  No.  2.  This  dam  was  originally  bnilt  for 
milling  purposes,  and  is  not  in  good  condition.    It  is  thongbt  advisable  to  remove  this 
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dam,  replacing  it  by  another  12^  feet  in  height.  Look  No.  5,  of  I0|  feet  lift,  will  be 
located  at  tUiH  point. 

The  Bite  of  Dam  No.  3  and  Lock  No.  6  is  chosen  on  the  tirst  half  of  the  fifth  mile. 
This  lock  has  a  !UI  of  9^  feet,  the  dam  rendering  the  channel  navigable  for  2.7  miles. 

On  the  eleventh  mile  ooonrs  Dam  No.  4  and  Lock  No.  7,  of  10  feet  lift.  This  dam 
raises  the  surface  of  water  S\  feet,  the  pool  being  5.7  miles  in  length.  On  the  eighteenth 
mile  Dam  No.  5  creates  a  pool  seven  and  a  half  miles  long.  At  this  dam  IjSok  No.  6 
connects  with  a  pool  12.4  miles  in  length,  formed  by  Dam  No.  6,  located  on  the  thirtieth 
mile.  Here  we  have  Lock  No.  9,  of  8  feet  lift,  falling  into  the  pool  of  the  Marseilles 
Dam.  This  dam,  situated  at  the  end  of  the  forty-third  mile,  is  to  be  raised  2.3  feet, 
fpving  a  navigation  of  13.1  miles.  Here  Lock  No.  10,  of  14  feet  lifl>,  with  a  reach  of 
independent  canal  2.8  miles  in  length,  forms  the  navigation  around  the  Marseilles 
Rapids.  The  first  dam  below  the  rapids  is  known  as  No.  8.  This  dam  produces  a  suit- 
able depth  of  water  for  3.7  miles  from  the  preceding  lock  to  Lock  No.  11,  of  10  feet  lift, 
which  opens  into  a  pool  6.4  miles  in  length,  formed  by  Dam  No.  9,  located  on  the  fifty- 
foorth  mile.    Lock  No.  12,  of  6  feet  lift,  corresponds  to  Dam  No.  9. 

At  the  end  of  the  sixtieth  mile  Dam  No.  10  creates  a  pool  of  6.9  miles  in  length. 
Lock  No.  13,  of  9  feet  lift,  opens  into  a  pool  five  miles  in  length  above  Dam  No.  11. 
This  dam  raises  the  surface  of  water  4.6  feet,  and  is  the  last  of  the  series  required  to 
make  the  navigation  complete.  The  location  for  this  was  chosen  on  the  sixty-fifth 
mile.  Here  Lock  No.  14,  of  5  feet  lift,  joins  the  contemplated  navigation  with  the 
existing  slack- water  improvement  below. 

A  more  extended  examination  might  result  in  a  change  in  the  final  location  of  the 
dama ;  yet  such  changes  c-annot  afiect  the  estimate  to  any  considerable  extent. 

Before  the  improvement  of  this  division  is  commenced,  a  series  of  observations  should 
be  inaugurated,  with  a  view  of  obtaining  a  more  thorough  knowledge  of  the  river  under 
its  varving  stages  than  could  be  obtained  during  the  short  period  allotted  to  this  sur- 
vey. Again,  it  would  be  of  interest  to  compare  carefully  the  real  with  the  calculated 
efltecta  produced  on  this  portion  of  the  river  by  the  improvement  of  the  division  above. 
Soch  a  course  might  lead  to  an  important  modification  of  the  plans  proposed. 

As  shown  by  the  survey,  the  damages  resulting  from  overflow  of  lands  adjacent  to 
the  river  amount  to  so  little  that  they  can  be  omitted  here. 

This  division  will  cost  $4,347,679.80,  or  an  average  of  $65,254.07  per  mile. 

Third  DivtBtoff, — November  14  I  received  an  order  to  resurvey  a  part  of  the  western 
division  of  the  Hennepin  Canal  route,  and  to  examine  the  country  Iving  between  th» 
fiock  and  the  Mississippi  Rivers ;  the  survey  to  be  conducted  especially  with  a  view  to 
ascertain  the  most  favorable  point  on  the  river  at  which  to  establish  the  western  ter- 
mioQs  of  this  route. 

With  a  small  party  I  repaired  to  the  field,  but  the  inclement  weather  interfered  very 
nrionsly  with  the  work.  The  bad  state  of  the  weather  continuing,  and  the  close  of 
the  season  being  at  hand,  it  was  determined  to  i)ostpone  this  part  of  ^he  work  until 
the  opening  of  another  season. 

Doring  a  hurried  examination  of  the  country  I  fonnd  another  reason  for  deferring 
the  work  in  the  fact  that  this  survey  should,  to  accomplish  the  best  result  and  to  furnish 
the  information  desired,  embrace  a  resurvey  of  the  entire  western  division  of  tbis  route. 

The  notes  collected  are  too  meager  to  base  an  estimate  upon,  and  I  refrain  from 
expressing  an  opinion  as  to  the  iirobable  relative  advantages  of  certain  proposed  ter- 
minal points. 

The  prices  of  the  various  kinds  of  work  here  included  were  fixed  after  consulting 
the  most  reliable  local  sources. 

The  surveys  that  have  already  been  made  of  the  principal  part  of  this  route  render 
it  possible  to  begin  the  location  and  actual  construction  of  the  work  at  as  early  a  day 
as  may  be  convenient  to  the  authorities  in  charge. 

This  division  will  cost  (according  to  a  former  estimate  for  a  commercial  canal) 
$3,899,722.64. 

In  closing  this  report,  I  desire  to  tender  thanks  to  the  State  canal  authorities  for 
their  cordial  co-operation  and  for  the  many  courtesies  extended  to  us. 

The  commercial  importance  of  this  groat  route  has  been  so  thoroughly  dincussed  and 
80  aniversally  conceded,  that  I  deem  it  unnecessary  to  refer  to  that  view  of  the  subject 
10  this  connection. 

The  maps,  plans,  and  profiles  to  accompany  this  report  are  preparing,  and  will  be 
submitted  as  soon  as  completed. 

Appended  to  this  report,  as  before  mentioned,  is  a  statement  in  detail  of  the  cost  of 
the  tirst  and  second  divisions  of  the  work. 

The  following  summary  shows  the  number  of  miles,  the  amount  of  lockage,  and  the 
total  cost  of  the  entire  work  complete,  extending  from  Lake  Michigan  to  the  Mis- 
sissippi : 
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Length. 


Lock«g«. 


First  dlvlftlon 

Second  division 

Firatand  aeoond  diviaiont  oombioed 

Third  division 

The  whole  roate  complete  from  Lake  Michigan  to 
the  Miaairaippi  River,  embracing  the  flrat,  aeoond, 
and  third  diviftiona 


MUbm. 
32.65 
06.63 
99.  S8 
65.31 


164.59 


Feet 
34.7 
103.0 
137.7 
999.0 


I 


436.7 


Average  coat 
per  mile. 


$353,939  17 
65. 254  07 
1.59. 959  83 
59, 710  90" 


120, 180  66 


Ttotalccat. 


$11,533,93)40 
4.347,879  60 
15,88e.8lS« 
3,899,738  64 


19,780,534  84 


*  Inclading  the  coat  of  the  feeder. 


Very  respectfully,  your  obedient  servant, 

CoL  J.  N.  Macomb, 

CorpB  of  Engineers,  (7.  S.  A. 


F.  C.  DOBAN. 

Civil  Engineer,  A89it1a9i, 
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SECOND  DIVISION. 

Sslimate  of  the  cost  of  eleven  dams  and  eleven  locks  between  Joliet  and  La  Salle^  to  give  l-feet 
navigaiionj  the  lode  being  of  sufficient  dimensions  to  pass  the  largest  class  of  river-steam- 
boatSt  viZf  350 /ecf  between  the  gates  and  7b  feet  in  width. 

SECTION  ONE. 

Lock  No.  4  and  Dam  No.  1 : 

Cost  of  lock $187,424 

RaisiDg  dam 5,  l';j4 

Total 192,608 

SECTION  TWO. 

Lock  No.  5  and  Dam  No.  2 : 

Cost  of  lock $189.  RH4 

250  linear  feet  of  dam 40,284 

Two  draws  in  road-bridges 20,000 

Removal  of  old  lock  and  dam 2,000 

Removal  of  etone  bridge  and  replacing  with  draw 12,000 

Draw  in  railroad-bridge 12,000 

Removalof  Cat  Island 2,490 

Total 278,658 

SECTION  THREE. 

Lock  No.  6  and  Dam  No.  3  : 

Cost  of  lock $207,9.'^ 

1,090  linear  feet  of  dam 149,841 

Dredging  at  Joliet  Bar 97,646 

Total 455,426 

SECTION  FOUR. 

Lock  No.  7  and  Dam  No.  4 : 

Cost  of  lock $199, 9S3 

445  linear  feet  of  dam 59,446 

Dredging  at  bar8No8.2  and  3 9,875 

Draw  in  road-bridge 9,000 

Removal  of  Kankakee  feeder  aqnednct 1,000 

Total 279,304 

SECTION   FIVE. 

Lock  No.  8  and  Dam  No.  5 : 

Cost  of  lock $201,3.33 

950  liDcar  feet  of  dam 152,098 

250  feet  of  dike  across  slongb « 1,250 

Draw  in  road-bridge  at  Morris 9,000 

Total 363,681 

SECTION  SIX. 

Lock  No.  9  and  Dam  No.  6 : 

Coat  of  lock 1 $204,317 

540  linear  feet  of  dam 91,924 

Total 296.241 

SECTION  SEVEN. 

Lock  No.  10  and  Dam  No.  7 : 

Cost  of  lock $184,385 

Raising  dam 13,950 

Excavation  of  independent  canal  aroaud  rapids  at  Marseilles 613, 782 

Draw  in  road-bridge  at  Seneca 9,000 

Dredging  at  bars  Nofi.4  and  5 959 

Total 822,076 
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SECTION  EIGHT. 

Lock  No.  11  ftDd  Dam  No.  8 : 

Co«t  oflock $206,714 

500  linear  feet  of  dam 75,281 


ToUl 281,995 

SECTION   NINK. 

Lock  No.  12  and  Dam  No.  9 : 

Coat  of  lock 1208, 2a'> 

?00  linear  feet  of  dam .•. 104,631 

Draw  in  road^bridge  at  Ottawa 9,000 

Draw  in  railroad-bridge  at  Ottawa 15,000 


Total 336,916 

SECTION  TKN. 

Lock  No.  13  and  Dam  No.  10 : 

Cost  of  lock ii20r>,959 

860  linear  feet  of  dam 129,984 

Total 335,943 

SECTION   ELEVEN. 

Lock  No.  14  and  Dam  No.  11 : 

C«*t  of  lock 1210,830 

575  linear  feet  of  <lam 98,940 

Total 309,770 

RecapitHlation  of  the  cost  of  eleven  dams  and  eleven  loektfor  the  lUinoie  RiveVf  beUieen  JoVxci 
and  La  Salle,  designed  to  give  J-feet  navigation,  the  locks  to  be  350  feet  between  miter-sillSj 
and  75  feet  wide  in  the  chamber. 


Numbcmoflocltsa 
dam  a.' 

nd 

Lift. 

1  Lf  Dgth  of  dam. 

Length  of  pools. 

Cost  of  coDstractioD. 

Lock.      1      Dam 

Feet. 

Feet. 

1           Mile*. 

Amount. 

4 

1 

13.17 

:               300 

1             0.65 

1192, 608  00 

.•s 

i! 

9.00 

250 

i              l.Ol 

2^8. 658  .30 

f, 

3 

11.00 

1.090 

8.69 

4.'V5,  426  00 

7  » 

4 

10.00 

440 

.5.69 

279, 304  00 

8 

5 

&00 

950 

7.46 

36;),  681  00 

9 

0 

8.00 

540 

12.38 

296,241  00 

10 

7 

14.00 

>                930 

'         ,  13.08 

822. 076  00 

11  1 

8 

10.00 

[                500 

3.67 

281,995  00 

13 

9 

6.00 

1               900 

6.44 

336.916  00 

in 

10 

9.00 

i                860 

6.86 

3.35,  943  00 

H  , 

11 

5.00 

:                575 

4.96 

309, 770  00 

Total 

3, 952, 618  00 

Total  coMt  of  construction 

Add  10  per  cent,  for  contingencies. 


$3,952,618  00 
395,261  80 


Total 4,347,879  80 


CCS. 

THIRD  SUBDIVISION  OF  THE  NORTHERN  TRANSPORTATION-ROUTE. 

bepobt  op  major  j.  m.  wilson,  corps  op  engineers. 

United  States  Engineer  Oppice, 

Oswegoy  N.  T.,  December  2ij  1874. 
General:  Tbe  act  of  Congress  approved  June  23, 1874,  directed  that 
certain  snrveys  and  estimates  should  be  made  of  the  various  routes  ot 
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transportcatioD  recommended  by  the  select  committee  of  the  United 
States  Senate  in  their  rei>ort  of  April  24,  1874. 

On  the  2d  of  July  I  was  notified  by  the  Chief  of  Engineers  that  he 
had  assigned  to  me,  in  addition  to  my  other  daties,  the  subject  com- 
prised in  the  third  subdivision  of  the  northern  route,  viz,  the  examina- 
tion and  formation  of  estimates  of  the  probable  cost  of  the  enlargement 
and  improvement,  with  the  concurrence  of  the  State  of  New  York,  of 
one  or  more  of  the  three  water-routes  from  the  lakes  to  New  York  City. 

These  include  the  Erie  Canal  from  Buffalo  to  Albany,  the  Oneida 
Lake  Ship-canal  from  Oswego  to  Albany,  and  the  Champlain  Shipcaual 
from  Lake  Champlain  to  deep  water  on  the  Hudson  River,  includiDg 
such  connections  as  may  be  ett'ected  between  Lake  Champlain  and  the 
Saint  Lawrence  River,  with  the  co  operation  of  the  British  provinces. 

In  September  I  was  instructed  by  the  Chief  of  Engineers  that,  upon 
the  Champlain  route,  Troy  would  be  the  southern  limit  of  my  field,  as 
far  as  the  Hudson  River  was  concerned,  and,  at  a  later  date,  I  was 
further  directed  to  include  in  the  consideration  of  that  route  the  alter- 
native of  leaving  the  river  above  the  Troy  dam,  and  continuing  the 
route  by  ship  canal  to  Albany. 

OBJECT  OF  THE  SURVEYS. 

The  object  of  these  surveys  and  estimates  was  to  secure  the  greatest 
amount  of  exact  information  in  reference  to  the  cost  of  enlarging  these 
great  water-routes  between  the  lakes  and  tidewater,  so  that  they 
should  comply  with  the  requirements  of  the  present  age,  and  affonl 
ample  fiicilities  to  the  rapidly  increasing  demands  of  the  Great  West 
for  the  transportation  of  her  products  to  the  markets  of  the  East. 

CHABACTEB  OF  THE  WOKK. 

The  national  character  of  this  great  work,  the  benefits  to  be  derived 
from  each  route,  and  the  combined  benefits  of  the  proposed  system  of 
improvements,  have  been  so  ably  and  thoroughly  discussed  by  the  United 
States  Senate  committee,  and  their  views  supported  by  such  a  mass  of 
statistics,  that  I  am  satisfied  that  it  is  neither  expected  nor  desired  that 
I  should  enter  into  a  discussion  of  its  necessity,  and  I  shall  therefore 
confine  myself  entirely  to  a  description  of  the  routes  and  the  engineer- 
ing operations  required,  and  present  necessary  estimates  of  the  cost  of 
carrying  out  the  end  in  view. 

Immediately  after  the  receipt  of  my  instructions,  I  entered  upon  the 
duties  assigned  to  me,  and  proceeded  to  gather  all  possible  data  upon 
the  subject.  The  limited  funds  at  my  command,  $6,000,  rendered  it 
necessiiry  that  1  should  avail  myself  of  all  the  information  I  could 
obtain  from  surveys  already  made,  and  through  the  great  courtesy  and 
kindness  of  the  chief  engineer  of  the  State  of  New  York  and  his  assist- 
ants, who  promptly  placed  the  records  of  their  offices  at  my  service, 
I  have  only  found  it  necessary  to  make  new  surveys  over  portions  of 
the  routes,  but  have  caused  complete  and  careful  reconnaissances  to  be 
made  over  all  three  lines,  and  have  personally  examined  the  most  im- 
portant localities. 

DIVISION  OF  THE  WORK. 

The  subject  naturally  divided  itself  into  three  parts,  and  to  emzXh 
division  1  assigned  capable  and  efficient  civil  engineers  with  proper  as- 
sistants. 
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The  r6|>orts  of  these  gentlemen,  transmitted  herewith,  are  the  result 
of  earefal  stady  and  close  examination,  and  their  reputations  in  their 
profession  are  such  that  the  utmost  reliance  can  be  placed  upon  their 
conclusions.  i 

It  will  be  perceived  that  free  use  has  been  made  of  the  reports  of  pre- 
vious surveys  of  these  various  routes,  but  every  item  has  been  closely 
and  carefully  studied  before  being  offered  as  correct,  and  the  rei>orts 
are  replete  with  data  never  before  presented. 

THE  ERIE-CANAL  ROUTE. 

History  and  description  of  the  present  eanaL— This  great  water  route, 
passing  through  the  garden-district  of  the  Empire  State,  connects  Lake 
Erie  at  Buffalo  with  the  Hudson  River  at  Troy  and  Albany. 

In  1808  the  surveyor-general  of  New  York  was  directed  to  survey  a 
route  for  a  canal  from  the  Hudson  River  to  Lake  Erie.  Three  years  later 
a  commission  reported  that  a  continuous  canal  on  '*an  inclined  plane' 
was  practicable,  and  iu  18II  the  legislature  directed  the  construction  of 
the  present  route.  The  war  of  1812  prevented  the  continuation  of  the 
work,  and  nothing  further  was  done  until  1816,  when  a  new  commission 
was  formed. 

The  work  was  commenced  July  4,  1817,  and  completed  in  1826.  The 
prism  of  the  canal  was  40  feet  at  surface,  28  at  bottom,  with  a  depth  of 
4  feet,  and  it  was  navigable  at  that  time  for  boats  of  seventy-six  tons 
burden. 

In  1834  the  legislature  of  New  York  directed  that  double-locks  should 
be  constructed  on  a  part  of  the  line,  and  in  1835  its  enlargement  was 
authorized,  so  as  to  be  navigable  for  boats  of  two  hundred  and  forty 
tons. 

It  is  now  three  hundred  and  fifty-one  and  seventy-eight  hundredths 
miles  long,  with  seventy-one  lift  and  two  guard  locks,  and  a  lockage  of 
654 A  feet ;  the  lift-locks  are  all  double  except  at  one  or  two  localities, 
and  at  those  places  it  is  anticipated  that  the  work  of  doubling  will  soon 
be  completed.  These  locks  are  110  feet  long,  18  feet  wide,  with  a  depth 
of  7  feet  on  the  miter-still ;  the  maximum  lift  is  15^  feet,  which  occurs 
at  Albany. 

The  priam  of  the  canal  is  70  feet  at  surface,  56  feet  at  bottom,  with  a 
depth  of  7  feet  from  Albany  to  Rochester;  at  Rochester,  it  is  71  feet 
wide  at  the  surface,  and  53  feet  at  the  bottom,  with  a  depth  ot  7:^  feet ; 
it  increases  regularly  from  Rochester  to  Lockport,  at  the  latter  place 
being  98  feet  on  the  surface  and  79  at  the  bottom,  with  a  depth  of  7^ 
feet;  the  grade  of  the  bottom  between  these  last-mentioned  places  is 
forty-three  thousandths  of  a  foot  to  the  mile. 

From  Lockport,  for  three  miles,  the  canal  passes  through  a  heavy 
rock-cutting ;  the  prism  is  62  feet  on  the  surface  and  60  feet  at  the  bot- 
tom, with  a  depth  of  9  feet;  to  Tonawanda,  twelve  miles,  using  Tona- 
wanda  Creek,  it  is  200  feet  wide  on  the  surface  and  9  feet  deep;  to  Black 
Bock,  eight  miles,  it  is  80  feet  wide  on  the  surface,  60  feet  on  the  bot- 
tom, and  from  8  to  9  feet  deep. 

The  boats  now  navigating  the  canal  are  98  feet  long,  17/j  feet  wide, 
and  draw  6^  feet;  the  maximum  burden  is  two  hundr^  and  forty  tons; 
the  trunk  of  the  canal  is  capable  of  doing  three  times  the  business  done 
with  the  present  class  of  boats. 

Enlargement  of  locks. — In  1863  surveys  and  estimates  were  made  under 
the  direction  of  the  State  engineer  of  New  York  for  coirstructing  a  series 
of  enlarged  locks  alongside  the  present  ones,  so  as  to  pass  gunboats 
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from  tide- water  to  Lake  Erie.    This  was  done  carefally,  elaborately,  and 
faithfully,  and  a  fall  aud  detailed  report  submitted. 

To  that  report  1  am  indebted  for  the  most  valuable  information,  and 
I  have  fully  relied  upon  the  data  it  contains,  knowing  the  high  char- 
acter and  ability  of  the  engineers  engaged  upon  the  work. 

Olject  of  the  present  examination. — The  object  of  the  present  examina- 
tion and  estimate  is  to  determine  the  cost  of  enlarging  one  tier  of  the 
present  locks,  so  as  to  pass  boats  210  feet  long  and  25  feet  wide,  with  a 
draught  of  6^^^  feet,  the  burden  being  six  hundred  and  ninety  tons,  and 
to  deepen  the  canal  to  8  feet,  e:gcept  upon  mechanical  structures. 

The  enlarged  locks  are  to  be  225  feet  long,  26  feet  wide,  and  the  depth 
upon  the  miter-sill  will  be  7  feet. 

Mr.  Octave  Blanc,  assistant  engineer,  whose  report  is  transmitted 
herewith,  has  most  carefully  studied  the  whole  subject,  and  presents 
estimates  for  enlarging  one  tier  of  the  present  locks,  &c.  This  plan  is 
recommended  by  him,  except  in  certain  localities,  and  in  this  recom- 
mendation he  is  sustained  by  the  most  competent  canal  engineers. 

I  have  thoroughly  examined  the  case  and  personally  inspected  the 
most  prominent  localities  along  the  whole  line,  aud  agree  with  him  per- 
fectly. Although  estimates  have  heretofore  been  made  both  for  a  new 
tier  of  locks  and  for  enlarging  the  present  ones,  I  earnestly  recommend, 
should  the  work  be  undertaken,  that  the  latter  plan  be  adopted.  In 
enlarging  one  lock  navigation  will.be  only  partially  impeded,  and  if 
appropriations  are  made  so  that  materials  can  be  purchased  in  the  sum- 
mer aud  delivered  at  the  proper  localities,  the  work  can  be  rapidly  ad- 
vanced during  the  winter;  moreover,  boats  of  the  size  now  navigating 
the  canals  will,  in  case  the  locks  are  enlarged,  cease  to  be  used  in  a  few 
years,  and  then,  if  the  demands  of  commerce  render  it  necessary,  the 
other  locks  can  be  readily  improved. 

In  accordance  with  my  instructions,  these  estimates  have  been  pre- 
pared for  stone  locks  only,  using  the  best  class  of  materials.  In  a  work 
of  this  magnitude  only  the  most  durable  materials  should  be  used. 

Deepening  the  canaJ, — In  the  advancement  of  science,  it  is  certain  that 
steam-power  upon  the  canals  will  erelong  be  used  entirely,  and,  there- 
fore, every  facility  should  be  offered  for  the  rapid  (uovement  of  boats. 
During  the  past  season  great  progress  has  been  made  in  the  use  of  steam, 
and  the  fact  has  been  clearly  shown  that,  with  extended  facilities  for  its 
use,  cheap  transportation  over  this  canal  can  be  secured.  The  present 
boats,  drawn  by  horses,  consume  from  ten  to  twelve  days  in  going  from 
Buffalo  to  Albany,  while  the  steam  canal-boats  used  the  past  season 
have  made  the  trip  in  six.  For  this  reason  I  have  thought  best  to  esti- 
mate, also,  for  deepening  the  canal,  so  that  there  will  he  nowhere,  except 
upon  mechanical  structures,  a  less  depth  than  8  feet.  This  will  give 
sufficient  water  to  allow  steamboats  drawing  6^  feet  to  navigate  the 
canal  without  difficulty. 

Water-supply.^Mr.  Martin  King,  assistant  engineer,  has  given  the 
subject  of  the  water-supply  the  most  careful  attention,  and  the  statement 
prepared  by  him,  and  submitted  in  Mr.  Blanc's  report,  give^  sufficient 
data  to  show  that  a  full  supply  can  be  maintained  without  difficulty. 

In  the  last  report  of  the  canal  commissioners  of  the  State  of  New 
iTork  the  following  statement  occurs : 

The  whole  number  of  boats  cleared  at  Buffalo  during  the  season  of  1873  shows  a 
daily  average  of  nearly  fifty,  which  may  be  classified  as  follows : 

Grain-boats,  daily 30 

Lamber-boatB,  daily 10 
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Stoves,  sblngles,  and  boops  boaU,  daily 5 

Ifiacellaneoas  cargo  boata & 

Totol 50 

Fifty  boats  clearing  and  fifty  arriving,  making  one  bnndred  lockages  per  day,  or  nine- 
teen thonsand  lockages  in  tbe  agg^gate  daring  tbe  past  season,  wbicb  is  eleven  tboa- 
sand  less  tban  can  be  made  witb  single  locks  alone. 

The  new  boats  to  be  used  will  have  a  capacity  of  more  than  three 
times  those  now  in  use,  and  for  this  reason  I  have  concluded  that  a 
water-supply  sufficient  for  the  passage  of  one  hundred  of  these  will 
accomnioilate  the  demands  of  commerce  for  many  years  to  come,  and 
have  based  my  estimates  accordingly. 

The  main  supply  of  the  canal  between  Bufifalo  and  Clyde  is  derived 
from  Lake  Erie,  and  the  source  is  ample  for  tbe  purpose,  if  properly 
managed. 

The  Montezama  level,  the  lowest  on  the  canal,  drains  from  both  sides^ 
and  has  never  given  trouble. 

The  Port  Byrou  and  Jordan  levels,  which  have  given  rise  to  questions 
as  to  the  sufficiency  of  their  supply,  are  shown  to  have  a  surplus  of  over 
8,000,000  cubic  feet  per  twenty-four  hours,  a  fact  certainly  to  be  a  source- 
of  gratification,  as  all  natural  feeders  have  already  been  brought  inta 
use. 

Upon  the  Rome  or  long  level  there  is  at  present  a  large  sniplas,  and 
the  Fish  Creek  feeder,  for  which  estimates,  based  upou  quantities  a» 
given  in  the  report  of  the  New  York  State  engineer  lor  1864,  have  been 
made,  can  supply  in  addition  over  10,000,000  cubic  feet  per  twenty-four 
hours  throughout  the  season.  As  the  present  Oneida  Lake  Canal  is* 
also  to  be  supplied  from  this  level,  but  has  not  been  considered  in  Mr* 
Blanc's  report,  allowance  must  be  made  for  it;  it  will  require  about 
6,000,000  cubic  feet  per  twenty-four  hours,  leaving  still  a  large  available 
surplus  for  the  long  level. 

From  this  level  to  Albany  the  supply  is  abundant  and  far  in  excess 
of  the  demand.  I  am  therefore  satisfied  that  a  full  and  sufficient  supply 
of  water  can  be  obtained  to  answer  all  the  demands  of  commerce  for 
many  years  to  come  upon  the  Erie  Canal  with  its  locks  enlarged. 

Present  project. — It  is  now  proposed  to  enlarge  one  tier  of  the  present 
locks  throughout  the  whole  line  of  the  canal,  except  at  Albany,  West 
Troy,  Lockville,  and  Lockport. 

At  Lockville,  the  new  canal,  three-quarters  of  a  mile  long,  as  projected 
by  6tate  Fngineer  Stoiy,  of  New  York,  is  recommended,  with  two  locks 
of  12-feet  lift  each,  thus  cutting  off  the  bend  in  the  present  canal,  and 
overcoming  the  fall  with  two  instead  of  three  locks,  as  at  present. 

At  Lockport  it  is  also  deemed  best  to  construct  a  new  flight  of  locks, 
as  recommended  by  the  same  engineer,  alongside  the  present  ones,  and 
ovefcomiog  the  fall  with  three  instead  of  five  locks  as  at  present.  This 
is  80  arranged  that,  should  it  be  demanded  in  the  future,  another  tier 
can  be  constructed.  A  new  race  is  also  projected,  with  drop  over 
breast  walls  instead  of  the  inclined  plane  now  used. 

Cost  of  the  project. — The  cost  of  the  proposed  work,  which  includes 
the  enlargement  of  locks,  changes  in  aqueducts,  bridges,  culverts,  &c., 
incident  thereto,  and  deepening  the  canal,  so  that  there  will  be  nowhere, 
except  upon  mechanical  structures,  a  less  depth  than  8  feet,  will  be  as 
follows : 

Locks $4,421,711  80 

Aqnedncta,  culvert*,  bridges,  «&c 363,777  25 

Removing  beoch-walls 710,000  OO 

WideDiDg  canal  near  aqueducts 9,92S  OO 
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Deepening  canal • $l,36t,24t  00 

Land  damages 190,000  00 

Engineering  and  contingencies,  10  per  cent 6{:)b,665  50 

Fish  Creek  feeder 430.276  00 

Total 8,173,596  55 

Or,  without  deepening  the  canal,  $6,676,231.45.  ' 

Time  of  completion, — In  the  opinion  of  the  most  competent  engineers 
this  work  could  be  completed  in  two  years  if  proper  appropriations 
shonld  be  made.  The  summer  could  be  used  for  transportating  the  ne- 
cessary materials  to  the  upper  localities,  and  the  work  would  be  done 
during  the  winter  with  but  a  partial  interference  with  navigation  for 
two  seasons  only. 

THE  ONEIDA  LAKE  SHIP-CANAL  ROUTE. 

History  avd  description  of  the  route. — ^This  route  includes  the  Welland 
Canal,  which  connects  Lake  Erie  with  Lake  Ontario,  Lake  Ontario  from 
Port  Dalhousie  to  Oswego,  the  Oswego  Canal  enlarged,  to  the  mouth  of 
Brandy  Brook  near  Phoenix,  N.  Y.,  a  new  canal  and  Oneida  Kiver  to 
Oneida  Lake,  the  Lake  and  Oneida  Canal  to  Durhamville^  and  the 
enlarged  Erie  Canal  to  Albany,  thus  making  a  through  water-route  con- 
necting Lake  Erie  with  tide-water  on  the  Hudson. 

The  early  history  of  inland  navigation  between  Albany  and  the  lakes 
shows  that  the  regular  line  of  communication  was  by  way  of  the  Mo- 
hawk Elver,  Wood  Creek,  Oneida  Lake,  and  the  Oneida  and  Oswego 
Eivers,  the  only  break  being  near  Rome. 

The  project  of  improving  they  Mohawk  and  cutting  a  channel  across 
the  portage  near  Home,  attracted  attention  at  a  very  early  date,  and 
reference  was  made  to  the  subject  by  the  surveyor-general  of  New  York 
in  1724,  and  the  governor  in  1768. 

In  1791  the  legislature  directed  surveys  and  estimates  to  be  made  for 
building  a  canal  across  this  portage,  and  in  1808  the  surveyor-general 
of  New  York  reported  that  a  canal  could  be  constructed  from  Oneida 
Lake  to  Lake  Ontario. 

In  1825  the  construction  of  the  Oswego  Canal  was  commenced,  and 
in  1828  it  was  completed  to  its  junction  with  the  Erie  Canal ;  in  1847  its 
enlargement  was  authorized,  and  this  was  finished  in  1862 ;  in  1832*  a 
canal  connecting  Oneida  Lake  with  the  Erie  Canal  at  Higginsville  was 
authorized,  and  it  was  completed  in  1836 ;  in  1839  the  improvement  of 
the  Oneida  Kiver  was  undertaken,  and  upon  its  completion,  in  1850, 
there  was  a  direct  water-line  upon  this  route  from  the  tide- wider  to 
Lake  Ontario  for  boats  of  seventy-six  tons  burden,  drawing  3^  feet 
water. 

In  1867  a  new  line  was  located  for  the  Oneida  Lake  Canal,  intersect- 
ing the  Erie  Canal  at  Durham ville,  and  its  construction,  together  with 
the  improvement  of  the  Oneida  River,  was  ordered  so  that  boats  of  two 
hundred  and  forty  tons  burden  could  pass  from  the  Hudson  at  Albany, 
to  Lake  Ontario  at  Oswego ;  the  work  upon  this  improvement  is  now  in 
progress. 

The  present  route. — At  present  the  route,  including  the  incomplete  por- 
tion, consists  of  the  Oswego  Canal  to  Oneida  River,  thence  by  that 
.  river  to  Oneida  Lake,  thence  through  the  lake  and  Oneida  Canal  to 
Durham  ville,  thence  by  the  Erie  Canal  to  Albany.  The  total  length  of 
this  route  is  two  hundred  and  seven  and  nine  hundred  and  thirty-five 
thousandths  {207^^^^)  miles  as  follows : 
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Hilet. 

From  Odwego  toPhcenix .• 20.5 

From  PhcBDixto  Ooeida  Lake,  via  Oneida  River 21.634 

Through  Oneida  Lake  to  canal 21.339 

Oneida  Lake  Canal  to  Darhamville 5.081 

Dnrhamville  to  Albany 139.380 

Total 207.935 

There  are  thirteen  lift-locks  between  Oswego  and  Phoenix,  with  a  lock- 
age of  112.67  feet ;  upon  the  Oneida  River  there  are  two  lift-locks,  with 
a  lockage  of  7.13 ;  upon  the  Oneida  Canal,  six  lift-locks,  with  a  lock- 
age of  62  feet ;  and  apon  the  Erie  Canal,  forty-six  lifD-locks,  with  a  lock- 
age of  426.96  feet;  mtiking  a  total  of  sixty-seven  locks,  with  a  lockage 
of  608.76  feet,  of  which  181.08  feet  ascends,  and  426.96  feet  descends 
eastwardly. 

The  new  project. — It  is  now  proposed  to  enlarge  this  route,  which  na- 
ture has  provided  and  art  improved,  by  constructing  a  ship  canal  from 
Oswego  to  Albany. 

THE  WELLAND  CANAL. 

« 

The  new  Welland  Canal,  now  in  process  of  enlargement,  will  be 
twenty-seven  and  one-fifth  miles  long,  with  a  lockage  of  326  feet ;  its 
prism  will  be  150  wide  at  surface,  100  feet  at  bottom,  with  a  depth  of  13 
feet;  the  locks,  twenty-five  in  number,  will  be  270  feet  long,  46  feet 
wide,  with  a  depth  of  12  feet  on  the  miter-sill.  This  will  admit  the  pas- 
sage of  vessels  250  feet  long,  with  a  carrying-capacity  of  50,000  bushels 
of  wheat.  Vessels  of  this  size,  passing  through  the  canal  and  Lake 
Ontario,  will  transship  their  cargoes  at  Oswego  to  steam-barges  with  a 
carrying-capacity  of  about  25,000  bushels  of  wheat,  or  to  barges  to  be 
towed  with  a  capacity  of  28,000  bushels;  and  for  the  passage  of  these 
barges  through  to  the  Hudson  it  is  proposed  to  construct  the  Oneida 
Lake  Ship-Canal. 

THE  NEW  CANAL. 

The  survey  and  estimates  for  this  route  have  been  in  charge  of  Mr. 
James  S.  Lawrence,  a  competent  and  careful  engineer,  whose  report  is 
transmitted  herewith,  and  to  which  I  refer  for  details. 

Mr.  Lawrence  has  given  the  subject  close  study  for  the  past  four 
months,  and  his  report  is  replete  with  Interesting  data ;  his  estimates 
have  been  made  for  substantial  structures  of  the  most  durable  char- 
acter. 

THE  ROUTES  FROM  LAKE  ONTARIO  TO  ONEIDA  LAKE. 

Two  routes  from  Oswego  to  Oneida  Lake  are  presented  for  considera- 
tion, the  one  by  using  the  Oneida  Biver  throughout  its  whole  length ; 
the  other,  by  what  is  known  as  the  '^cross-cut  line,"  which  leaves  the 
Oswego  Canal  near  Phoenix,  makes  a  new  canal,  two  and  three-fourths 
miles  long,  to  Peter  Scott's  swamp  on  the  Oneida  Eiver,  thence  along 
that  river  a  short  distance,  thence  again  by  a  canal  two  and  one-eighth 
miles  long  to  a  point  on  the  river  near  Brewerton,  thence  by  the  river 
to  Oneida  Lake. 

By  this  latter  route,  the  distance  from  Oswego  to  the  lake  is  lessened 
nearly  seven  and  one-half  miles ;  but  the  cost  is  about  $962,000  greater; 
the  advantage  gained  in  distance  is,  however,  so  great  that  this  route 
is  considered  the  more  preferable  of  the  two,  and  is  recommended  as 
the  one  to  be  used. 
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Tke  route  propcsed, — The  proposed  route  on  this  line  is  therefore  as 
follows : 

From  Oswef^o  to  moutb  of  Brandy  Brook,  near  Pbcen ix,  N.  Y 20. 50 

From  Dear  PbcBnix  to  Oneida  Lake,  by  canal  and  Ooeida  River 14. 146 

Oneida  Lake  to  Oneida  Lake  Canal 21.339 

Enlarged  Oneida  Canal  to  Dnrbamville 5.082 

Enlarged  Erie  Canal,  from  Durbamville  to  Albany 139.380 

Total 200.447 

Total  distance,  about  two  hundred  and  one-half  miles. 

The  prism  of  the  canal  and  the  locks. — The  prism  of  the  canal  will  be 
140  feet  at  the  surface,  120  feet  at  the  bottom,  with  a  depth  of  10  feet; 
the  locks  will  be  185  feet  between  the  quoins,  29  feet  wide,  with  a  depth 
of  9  feet  on  the  miter-sill ;  this  will  pass  boats  170  feet  long,  28  feet  beam, 
■and  drawing  8^  feet,  with  a  carrying  capacity  of  28,000  bashels  of 
wheat. 

There  will  be  sixty-seven  lift-locks  between  Oswego  and  Albany,  with 
a  lockage  of  G08.76  feet,  of  which  181.8  will  be  ascending  and  426.96 
descending  to  Albany ;  there  will  also  be  two  side-cut  locks  to  enter  the 
Hudson  River  at  Troy. 

It  is,  of  course,  not  contemplated  that  lake-vessels  of  large  tonnage 
and  expensive  equipment  will  navigate  this  canal,  but  that  their  cargoes 
will  be  transferred  at  Oswego  to  steam-barges  carrying  25,000  bushels 
of  wheat,  or  to  barges  of  a  little  greater  capacity,  which  will  be  towed. 
This  subject  is  thoroughly  discussed  in  the  report  of  Hon.  W.  J.  Mo- 
Alpine,  who  has  fully  considered  the  question  of  the  cost  of  transporta- 
tion ;  the  whole  appears  in  the  report  of  the  United  States  Senate  com* 
mittee,  and  it  is  not  deemed  necessary  to  dwell  further  upon  it  here. 

The  water-supply, — Mr.  Lawrence  has  given  close  attention  to  the  sub- 
ject of  the  water-supply  upon  this  route,  and  presents  an  array  of  facts 
which  conclusively  proves  that  all  the  water  can  be  obtained  that  the 
demands  of  navigation  will  require. 

The  large  area  from  which  Oneida  Lake  draws  its  supply,  together 
with  the  Oneida,  Oswego,  and  Seneca  Kivers,  furnishes  an  abundant 
supply  of  water  from  Oneida  Lake  to  Oswego,  and  the  transfer  of  a  por- 
tion of  it  through  Fish  Creek  feeder  to  the  long  level  would  scarcely  be 
noticed. 

The  Eome  or  long  level  furnishes  the  supply  for  the  Oneida  Lake 
Canal,  and  the  lockage  upon  this  route  near  Utica ;  the  present  supply 
upon  this  portion  is  shown  by  Mr.  Lawrence  to  be  in  excess  of  the 
demand,  but  it  is  deemed  necessary  to  recommend  the  construction  of 
Fish  Creek  feeder,  as  planned  by  the  New  York  State  engineers,  as  an 
additional  source  of  supply  in  case  of  accident.  This  will  furnish  over 
10,000,000  cubic  feet  daily,  and  a  large  portion  of  the  supply  thus 
diverted  from  Oneida  Lake  will  be  returned  to  it  through  the  Oneida 
Lake  Canal. 

Should  circumstances  ever  render  it  necessary  to  obtain  a  still  greater 
supply  upon  this  portion  of  the  route,  reservoirs  could  be  constructed  for 
storingthe  waters  of  the  spring  season  at  the  headwaters  of  the  Mohawk, 
of  Fish  Creek,  of  Black  River,  and  among  the  Chenango  Hills. 

From  Utica  to  Albany,  the  principal  supply  is  from  the  Mohawk ; 
additional  amounts  being  received  from  minor  feeders  at  various  points. 
The  supply  upon  this  portion  of  the  route  is  shown  to  be  sufficient  for 
the  demand. 
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COST  OP  THE  ONEIDA  LAKE  SHIPGANAL. 

The  estimates  made  for  the  construction  of  this  canal  show  that  the 
approximate  cost  will  be  as  follows : 

From  Oswego  to  mouth  of  Brandy  Brook $2,652,736  50 

Frommovthof  Braody  Brook  to  Oneida  Lake 1» 505,208  00 

Ooeida  Lake,  excavation  and  piers .' 83,025  00 

Ooeida  Lake  Canal  to  Dorhamville 782,899  00 

Engineering  and  contingencies,  10  per  cent 502,386  85 

Land  damages  em  route 397,341  50 

Total  from  Oswego  to  Durbamvillo  5,923,596  85 

Erie  Canal  portion  of  Oneida  route. 

Dorhamyille  to  Albany,  including  side-cnt  locks  at  Troy  ....^ $17,012, 142  40 

Land  damages  en  rottto 1,847,842  00 

Fish  Creek  feeder 430,276  00 

Total  from  Durhamville  to  Albany 19.290,260  40 

From  Oswego  to  Dnrbamville 5,923,596  85 

From  Durhamville  to  Albany 19,290,260  40 

Total  from  Oswego  to  Albany,  N.  Y 25,213,857  25 

Time  of  completion. — The  time  of  completion  would  of  coarse  depend 
upon  the  amount  of  the  annual  appropriations ;  if  funds  were  promptly 
supplied,  the  work  could  probably  be  completed  in  four  years. 

THE  CHAMPLAIN  SHIPCANAL  ROUTE. 

This  route,  connecting  Lake  Erie  with  the  Hudson  River,  includes  the 
Welland  Canal,  Lake  Ontario,  the  Saint  Lawrence  River  and. canals  to 
Gaughnawaga ;  a  new  canal  from  Caughnawaga  to  Saint  John's  on  the 
Bichelieu  River ;  the  Richelieu  River  to  Lake  Ghamplain ;  Lake  Cham- 
plain  to  Whitehall ;  a  new  canal  in  connection  with  Wood  Creek  to  Fort 
fidward,  and  the  Hudson  River,  by  means  of  slack-water  navigation,  to 
Troy;  from  there  the  route  is  contiuued  to  New  York,  either  by  the 
Hudson  River  with  increased  depth,  or  by  leaving  the  river  above  the 
Troy  dam,  and  passing,  by  means  of  the  Lower  Mohawk  and  the  Erie 
Canal  enlarged,  to  deep  water  at  Albany,  N.  Y. 

THE  WELLAND   CANAL. 

The  new  Welland  Canal,  as  previously  stated,  will  be  twenty-seven 
and  one-fifth  miles  long,  with  a  lockage  of  32G  feet,  and  capable  of 
passing  vessels  with  a  carrying  capacity  of  fifty  thousand  bushels  of 
wheat. 

THE  SAINT  LAWRENCE  RIVEE  AND  CANALS. 

From  Kingston  to  Caughnawaga,  on  the  Saint  Lawrence  River,  the 
distance  is  one  hundred  and  sixty -nine  and  one-half  miles;  the  canals 
around  the  rapids,  above  Canghnawaga,  are  five  in  number,  with  an 
aggregate  length  of  thirty-five  and  one-eighth  miles,  a  lockage  of  162 
feet,  and  twenty-two  locks ;  upon  the  downward  trip  of  steamers  these 
canals  are  not  used.  At  present,  the  locks  are  not  capable  of  passing 
hoats  of  greater  burden  than  seven  hundred  tons,  but  it  is  stated  that 
theCanadian  government  proposes  to  enlarge  them  so  as  to  pass  ves- 
sels of  the  same  size  as  will  navigate  the  Welland  Canal,  and  to  improve 
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the  river-channel  so  as  to  obtain  a  depth  of  not  less  than  12  feet  through- 
out its  entire  length. 

THE  PROPOSED  CAUGHNAWAGA  CANAL. 

The  Canadian  government  has  granted  a  charter  to  a  private  company 
to  construct  a  canal  from  the  Saint  Lawrence  River,  at  Caughnawaga, 
nine  miles  above  Montreal,  to  Saint  John's,  on  the  Eichelieu  River,  in 
connection  with  the  Chambly  Canal,  thus  connecting  the  Saint  Lawrence 
with  Lake  Champlain  bj  a  new  route.  The  prism  of  this  canal  is  to  be 
150  feet  wide  at  surface,  100  feet  at  bottom,  and  the  depth  13  feet;  the 
locks  are  to  be  270  feet  long  by  45  feet  wide,  with  a  depth  of  12  feet 
on  the  miter-sill,  so  as  to  pass  boats  with  a  carrying  capacity  of  about 
50,000  bushels  of  wheat. 

Survey  and  estimate  of  cost  of  Caughnatcaga  CanaL — ^This  canal  will  be 
thirty-two  and  one-fifth  miles  long,  with  three  locks  and  a  lockage  of  2^ 
feet.  The  original  surveys  were  made  in  1848  by  the  late  J.  B.  Mills,  an 
engineer  of  great  experience,  and  the  route  has  been  examined  several 
times  since  by  able  men  in  the  profession,  and  pronounced  perfectly 
feasible.  A  recent  approximate  estimate  of  its  cost,  made  by  Hon. 
Walter  Shanley,  civil  engineer,  based  upon  the  original  estimate  of  Mr. 
Mills,  places  the  cost  of  the  construction  of  the  canal  at  $5,500,000 
(gold) ;  the  cost  of  the  necessary  improvement  of  the  Richelieu  River  is 
estimated  by  Hon.  John  Young,  of  Montreal^  at  $35,000  (gold). 

OBJECT  OF  THE  PRESENT  EXAMINATION. 

The  object  of  the  present  examination  and  estimates  is  to  determine 
the  method  and  cost  of  constructing  a  ship  canal  from  Whitehall  at  the 
head  of  Lake  Cbamplain  to  Fort  Edward  on  the  Hudson,  and  to  improve 
the  navigation  of  the  latter  river  by  locks  and  dams,  so  that,  in  connec- 
tion with  the  Saint  Lawrence  liiver  and  Canadian  canals,  steamers  with 
a  carrying  capacity  of  about  50,000  bushels  of  wheat  can  pass  directly 
from  the  lakes  to  deep  water  on  the  Hudson  without  breaking  bulk. 

The  surveys  and  estimates  for  this  route  have  been  in  charge  of  Mr. 
Charles  A.  Fuller,  an  able  civil  engineer,  of  great  experience  upon  pub* 
lie  works.  Mr.  Fuller  has  personally  examined  the  whole  route  from 
Caughnawaga  to  Albany,  and  has  given  the  subject  his  earnest  attention 
for  the  past  four  mouths.  To  his  report,  wliich  is  transmitted  herewith, 
I  refer  for  details. 

History  of  this  route, — Immediately  after  the  Revolutionary  war,  the 
suVject  of  a  water-route  from  the  Hudson  to  Lake  Champlain  ^  as  brought 
forward,  and  in  1791  the  legislature  of  J^ew  York  State  directed  surveys 
and  estimates  to  be  made  for  this  purpose.  In  1792  a  company  was 
organized  with  the  intention  of  completing  the  water-connection  through  . 
the  valley  formed  by  the  Hudson  and  Lake  Cbamplain,  and  work  was 
commenced  upon  a  canal  from  Whitehall  to  Fort  Edward;  it  was,  how- 
ever, abandoned  on  account  of  the  great  cost  of  rising  from  the  lake 
through  the  rock- formation  to  Wood  Creek.  In  1816  the  New  York 
State  legislature  authorized  its  construction,  and  in  1822  it  was  opened 
for  navigation. 

The  prism  of  the  canal  at  this  time  was  40  feet  at  the  surface  and  4 
feet  deep,  and  the  locks  90  feet  long  and  15  wide.  From  time  to  time 
the  depth  has  been  increased,  and  in  1870  the  legislature  of  New  York 
directed  that  the  prism  throughout  the  canal  should  be  5S  feet  at  the 
surface,  44  feet  at  the  bottom,  with  a  uniform  depth  of  7  feet.  This- 
improvement  is  now  in  progress. 
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The  proposed  route  from  the  Saint  Lawrence  to  Troy, — ^The  distances 
opoo  this  roate  are  as  follows : 

HUM. 

From  Caofi^hDawaga  to  Saint  Joho^s 32.50 

From  Saint  John's  to  Roase^B  Point 22.00 

From  Souse's  Point  to  Whitehall 111.00 

From  WhitehaU  to  Fort  Edward.: ^ 24.13 

From  Fort  Edward  to  Troy 39.80 

Total  from  Canji^hnawaga  to  Troy 229.43 

Of  this  distance,  fifty-four  and  a  half  miles  are  in  Canadian  territoiy. 

From  Rouse's  Point  to  Whitehall,  through  Lake  Ghamplain,  no  diffi- 
colty  will  be  encountered  in  obtaining  the  full  depth  required,  and  the 
labor  will  therefore  be  upon  the  canal  and  river  between  Whitehall 
and  Troy,  N.  Y. 

The  proposed  canal. — The  summit-level  of  the  present  Ghamplain  Canal 
is  147  feet  above  tide- water,  and  between  the  lake  and  Fort  Edward 
there  are  seven  locks,  with  a  lockage  of  51  feet. 

It  was  at  first  thought  best  to  estimate  for  enlarging  this  canal  to 
Fort  Edward,  and  there  to  lock  into  the  Hudson  River.  A  survey  for 
a  new  line,  making  use  of  Wood  Creek,  however,  developed  the' fact 
that  a  canal  could  be  constructed  with  a  summit-level  of  135  feet  above 
tide-water,  and  this  has  been  adopted. 

This  canal  will  be  24.13  miles  long.  The  level  of  Lake  Champlain 
is  96  feet  above  tide-water,  and  of  the  Hudson  River,  at  Fort  Edward, 
118  feet  above  tide.  The  rise  of  39  feet  from  the  lake  to  the  summit,  a 
distance  of  9.38  miles,  will  be  overcome  with  three  locks,  and  the  fall 
of  17  feet  to  the  river,  a  distance  of  fourteen  and  three-fourths  miles, 
with  one. 

Oar  attention  was  first  called  to  this  new  line  by  Canal  Commissioner 
Barkley,  of  New  York,  to  whom  I  am  indebted  for  most  valuable  in- 
formation and  suggestions,  and  the  survey  made  through  his  courtesy 
showed  that  it  was  eminently  a  desirable  one.  It  has,  therefore,  been 
adopted;  and  it  is  proposed,  in  connection  with  Wood  Creek,  to  con- 
stroct  a  new  canal  from  Whitehall  to  Fort  Edward,  connecting  with  the 
Hudson  River  at  the  latter  place. 

The  prism  of  the  canal — ^The  canal  will  be  150  feet  wide  at  surface,  100 
feet  at  bottom,  and  the  depth  will  be  13  feet;  the  locks  will  be  constructed 
of  the  best  masonry,  and  will  be  270  feet  long,  45  feet  wide,  with  a  depth 
of  12  feet  on  the  mitersill,  and  capable  of  passing  vessels  with  a  carry- 
ing capacity  of  about  50,000  bushels  of  wheat. 

Dams* — A  dam,  125  feet  long,  across  the  mouth  of  Wood  Creek,  extend- 
irfg  from  the  Whitehall  lock  to  the  east  bank  of  the  creek,  will  be  required 
in  order  to  raise  the  level  to  the  next  lock. 

Bridges, — There  will  be  twelve  highway,  one  tow-path,  and  two  rail- 
road bridges  required.  Those  for  the  highway  and  railroad  will  be 
swiog'bridges  of  190  feet  span. 

Th5  river  improvement. — From  Fort  Edward  to  Troy  the  distance  is 
39.8  miles,  with  a  fall  of  118  feet. 

It  is  proposed  to  render  the  river  navigable  for  this  distance  by  exca- 
vating wherever  necessary,  and  by  constructing  suitable  locks  and 
dams.    The  channel  will  be  200  feet  wide,  with  a  depth  of  13  feet. 

Locks  and  dams. — The  fall  of  118  feet  will  be  overcome  by  eleven  locks 
and  dams,  and  five  auxiliary  breast-dams.  The  locks  Vill  be  of  the 
same  dimensions  as  upon  the  canal.  The  dams  will  be  constructed  of 
masonry  laid  in  cement,  with  aprons  of  timber  and  stone.  Of  the  six- 
teen dams  required,  fourteen  will  be  new  ones,  aggregating  7,037  feet  in 
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lengtb.    The  dam  at  Troy,  1,100  feet  long,  will  be  raised  about  2  feet. 
The  new  dam  at  Saratoga  Falls,  846  feet  long,  will  require  no  change. 

Water-supply. — Careful  surveys  of  the  region  in  the  vicinity  of  the 
headwaters  of  the  Hudson,  from  which  the  water  for  this  route  will  be 
derived,  have  recently  been  made  by  Prof.  F.  K  Benedict,  and  show 
that  an  abundant  supply  can  be  obtained.  At  present,  the  capacity  of 
the  Hudson  to  furnish  the  required  amount  is  ample,  and  this  could  be 
greatly  increased  by  a  proper  system  of  dams  and  reservoirs  at  the 
sources  of  the  river  to  retain  the  surplus  water  until  required.  A  large 
additional  supply  can  be  obtained  by  directing  the  flow  into  the  Hudson 
of  certain  lakes  that  now  empty  into  the  Saint  Lawrence. 

Professor  Benedict  states  that  at  present  there  can  be  supplied,  over 
and  above  the  amount  now  flowing  into  the  headwaters  of  the  Hudson, 
*' 60,000,000  cubic  feet  per  diem,"  or  more  than  the  entire  amount 
required  for  the  supply  of  the  enlarged  canal. 

In  this  connection,  I  quote  the  following  from  the  report  of  Mr.  Ver- 
planck  Colvin,  made  to  the  legislature  of  New  York  in  1873,  on  the 
topographical  survey  of  the  Adirondack  wilderness : 

It  is  to  be  remarked  that  if,  at  any  fatare  time,  it  should  become  necessary  to  have 
a  greatly-increased  sapply  of  water  for  the  Hudson  River  or  canals,  even  these  distant 
lakes  and  rivers  can  be  made  tributary.  The  water  of  Smith's  Lake,  and  of  the  lakes 
and  streams  emptying  into  it,  could  be  turned  by  a  dam  and  canal  into  Charley  Pond, 
which  empties  into  Ltttle  Tnpper's  Lake.  By  oorresponding  treatment,  the  waters  of 
the  latter  could  be  led  into  Stony  Pond,  which  empties  into  Long  Lake,  and  then  by 
the  dam  and  canal,  long  since  proposed  by  Professor  Benedict,  lead  to  the  headwaters 
of  the  Hudson,  nearly  doubling  the  upper  water-shed  of  that  noble  river.  In  view  of 
the  proposed  Champlain  ship-canal,  this  source  of  water-supply  may  be  of  interest; 
but  though  the  expenditure  to  render  it  available  would  be  trifling,  the  consequential 
damages  to  mill-owners  in  the  settlements,  on  the  lower  waters  of  the  streams  thus 
diverted,  would  be  considerable. 

The  amount  now  required  for  the  use  of  the  canal  for  a  period  of  220 
days,  with  one  hundred  lockages  daily,  is  estimated  at  57,119,794  cubic 
feet  daily,  or  39,666  cubic  feet  per  minute.  The  report  of  the  State 
engineer  of  New  York  shows  the  supply  at  present  to  be  as  follows : 

Wood  Creek  can  furnish 6,671  cubic  feet  per  minute. 

Glen's  Falls  feeder  can  famish 22,715  cubic  feet  per  minute. 

Total  supply 29,386  cubic  feet  per  minute. 

Leaving  a  deficiency  of  10,280  cubic  feet  per  minute.  This  can  be  sup- 
plied by  either  enlarging  Glen's  Falls  feeder,  or  by  raising  the  water  of 
the  Hudson  to  the  proper  height  by  a  dam  above  Fort  Edward,  and  using 
the  old  Fort  Edward  feeder,  which,  since  the  construction  of  the  Glen's 
Falls  feeder  by  the  State  of  New  York,  has  been  no  longer  necessary, 
the  latter  furnishing  all  the  water  required  for  the  present  Champlain 
Canal.  The  latter  plan  is  recommended,  being  the  cheaper  of  the  two. 
There  is  no  question  but  that  an  abundant  supply  of  water  can  be  ob- 
tained upon  this  route. 

Cost  of  the  project — ^The  following  approximate  estimate  of  the  cost  is 
submitted : 

Canal  dtinnon. 

Dams $9,939  55 

Locks 5M,8ft7  84 

Prism 1,998,958  66 

Regulating-weirs 61,545  78 

Bridges 340,764  80 

Fort  Edward  dam  and  feeder 282,708  00 

Property  damages 145,831  00 

Engineering  and  contingencies,  10  per  oent 343,363  56 

Total 3.776,999  19 
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Hirer  dirhian. 

Dtms $733,318  32 

Locks 1,714,464  88 

Channel 4.157.r)96  00 

Levees  and  property  damages 100,000  04 

EogioeeriDg  and  cootiDgeocies,  10  per  uent 670,537  92 

Total 7,375,917  16 

Summary, 

Canal  division 3,776,999  19 

River  division 7,375,917  16 

Total  from  Lake  Chaoiplain  to  Troy 11,152,916  35 

Time  of  completion, — ^The  time  required  for  the  completion  of  this  great 
work  woold  of  coarse  depeud  upon  the  annual  appropriations  ;  if  funds 
were  promptly  supplied  the  route  could  be  opened  for  navigation  in 
three  or  four  years,  and  operations  could  be  made  to  keep  progress  with 
those  upon  the  Caughnawaga  Canal. 

CANAL  FROM  THE  HUDSON,  ABOVE  TROY,  TO  DEEP  WATER  AT  ALBANY. 

The  result  of  operations  upon  the  Hudson  River  rendered  it  question- 
able whether  a  full  depth  of  13  feet  could  be  maintained  between  Troy 
and  Albany ;  and  while  the  study  of  that  subject  was  confided  to  that 
distinguished  and  accomp]ishe<l  engineer,  General  John  Newton,  I  was 
directed  to  prepare  an  estimate  for  a  canal  from  near  Troy  to  Albany, 
in  order  to  complete  the  connections  for  vessels  of  a  carrying  capacity 
of  50,000  bushels  of  wheat,  between  the  lakes  and  deep  water  upon  the 
Hudson. 

This  project  being  a  portion  of  the  Champlain  route,  the  plans  and 
estimates  for  it  were  assigned  to  Mr.  G.  A.  Fuller. 

It  is  proposed  to  leave  the  Upper  Hudson  at  what  is  known  as  the 
Lower  Mohawk  entrance,  and,  using  the  bed  of  the  old  stream,  to  lock 
np,  with  one  lock  of  lOJ  feet  lift,  into  the  present  Erie  Ganal,  near  the 
West  Troy  weighlock.  The  channel  of  the  Mohawk  will  be  200  feet 
wide  and  13  feet  deep ;  this  will  necessitate  considerable  rock  and  earth 
excavation. 

Leaving  this  channel  near  the  Troy  weighlock,  the  present  Erie  Ganal 
will  bo  widened  to  150  feet  at  surface  and  100  feet  at  bottom,  and  deep- 
ened to  13  feet. 

The  locks. — There  will  be  three  locks  ;  one  to  rise  from  the  river  to  the 
canal  at  West  Troy,  one  between  Troy  and  Albany,  and  the  third  at  the 
exit  into  Albany  Basin ;  these  locks  will  be  270  feet  long,  45  feet  wide, 
with  a  depth  of  12  feet  on  the  miter-sill,  and  capable  of  passing  vessels 
of  the  same  size  as  those  with  which  it  is  proi)Osed  to  navigate  the 
Champlain  Ganal  and  Upper  Hudson. 

The  water  supply, — ^The  present  water-supply  is  sufficient  for  the  demand 
upon  this  portion  of  the  route,  if  devoted  to  its  legitimate  purposes. 

The  cost  of  this  route. — The  cost  of  this  portion  of  the  route,  from  the 
lower  entrance  into  the  Hudson  River  of  the  Mohawk,  above  the  Troy 
dam,  to  deep  water  at  Albany,  is  estimated  as  follows : 

Kobawk  River  diyision,  two  and  one-fonrth  miles $568, 210  64 

Erie  Canal  divisioD,  six  and  six-handredtbs  miles 1,670,754  58 

Property  damages 4>4,650  00 

Eogioeering  and  coDtiogenoies,  10  per  cent 269,361  51 

Total 2,962,976  73 
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Time  of  completion. — 'the  time  of  completioa  will  depend  upon  the 
amoant  of  appropriation,  and  ttie  operations  can  be  made  to  keep  prog- 
ress with  those  upon  the  other  portion  of  the  route. 

GENERAL  REMARKS. 

In  presenting  this  report,  I  desire  to  state  that  I  hare  given  carefal 
study  to  the  subject,  and  have  visited  the  most  important  localities,  go- 
ing over  portions  of  the  route  on  foot  in  order  to  thoroughly  acquaint 
myself  with  the  difficulties  with  which  it  would  be  necessary  to  con- 
tend. 

The  gentlemen  in  charge  of  the  various  routes  have  given  their  whole 
attention  for  the  past  four  months  to  the  subjects  assigned  to  them,  aod 
present  a  large  amount  of  interesting  information. 

For  the  data  upon  which  we  mainly  based  our  calculations  I  am  in- 
debted to  the  reports  of  the  canal  engineers  of  New  York  State.  These 
gentlemen,  together  with  the  canal  commissioner  in  charge  of  the  east- 
ern division  of  the  State  canals,  have  given  me  every  possible  informa- 
tion in  their  power. 

New  surveys  were  made  for  the  line  of  the  proposed  Ghamplain  Canal; 
also  of  the  Lower  Mohawk,  for  the  connection  with  the  Erie  Canal  at 
West  Troy ;  of  the  Erie  Canal  from  Albany  to  West  Troy,  and  in  the 
vicinity  of  Cohoes,  and  of  portions  of  Oneida  Lake.  Cross-sections  of 
the  country  along  the  route  of  the  Oneida  Ship-Canal  were  made  between 
Lake  Ontario  and  Oneida  Lake,  and  from  Durhamville  to  Albany.  All 
the  locks,  aqueducts,  culverts,  weirs,  bridges,  &c.,  upon  the  existing 
routes  were  examined,  and  careful  inspections  made  to  appraise  the  land 
damages  that  would  accrue  should  it  be  concluded  to  undertake  the 
improvement  upon  either  route. 

The  survey  for  the  cross  cut  from  Phoenix  to  Oneida  Lake  was  made 
by  the  State  Engineers  C.  A.  Sweet  and  M.  S.  Kimball,  to  whom  I  am  in- 
debted for  valuable  information  ;  that  of  the  new  route  from  Whitehall 
to  Fort  Edward,  by  Mr.  6.  T.  Hall,  assistant  engineel*;  those  of  Oneida 
Lake,  the  Erie  Canal  at  Cohoes,  and  between  Troy  and  Albany  and  the 
Lower  Mohawk  between  Cohoes  and  West  Troy,  by  Mr.  W.  P.  Judson, 
assistant  engineer.  The  latter  has  also  rendered  valuable  assistance  in 
the  preparation  of  the  estimates  and  charts  on  all  three  routes. 

For  the  estimates  for  improving  the  Hudson  River  the  map  prepared 
by  Mr.  S.  McElroj,  civil  engineer,  in  1866,  was  used ;  full  reliance  being 
placed  upon  the  data  it  contained. 

The  subject  of  water-supply  has  been  carefully  considered ;  the  data 
for  that  now  furnished  upon  the  various  routes  were  taken  from  the 
reports  of  the  New  York  State  engineers,  where  the  amount  available 
from  each  feeder  is  given  in  detail.  The  facts  presented  show  that,  for 
the  objects  in  view,  on  each  route  the  requisite  amount  of  water  can  be 
obtained. 

In  these  estimates,  evaporation  has  been  taken  at  one-third  of  an  inch 
in  depth  per  diem.  The  allowance  for  filtration  and  evaporation  has  been 
determined  by  experiment  to  be  two  hundred  cubic  feet  per  mile  per 
minute  upon  the  Erie  Canal,  and  has  been  deduced  for  the  other  canals 
from  experiments  on  the  Erie.  Leakage  through  gates  is  a  quantity 
only  to  be  determined  accurately  by  experiment ;  with  the  improved 
tumble-gates  it  is  said  to  be  50  per  cent,  less  than  with  the  old  style  of 
miter-gates ;  it  is  only  qecessary  to  take  it  into  account  once,  as  like  the 
lockage,  it  passes  from  the  higher  to  the  lower  levels,  and  is  like  a  con- 
stant flow  from  one  pool  to  another.  It  has  been  assumed  here  at  30 
per  cent,  of  the  lockage,  which  is  consideied  a  liberal  allow<ance  when 
gates  are  properly  constructed.  ,  , 

Digitized  by  VjOOQ IC 


NAVIGATION   OF  THE   MISSISSIPPI   RIVER.  125 

In  locks  apoD  the  Erie  and  Oneida  Ship-Canals,  with  10  feet  lift,  this 
will  average  abont  20  cnbic  feet  per  second,  which  is  considered  a  far 
greater  ainoaut  than  should  be  permitted  upon  any  well-constructed 
canal. 

I  do  not  feel  called  upon  by  the  provisions  of  the  law  to  discuss  the 
relative  advantages  of  these  routes,  nor  to  express  an  opinion  as  to  which 
is  the  roost  preferable. 

I  have  simply  presented  the  facts  as  they  have  been  found  to  exist 
upon  each  route,  with  the  cost  of  carrying  out  the  projects  determined 
upon  by  the  United  States  Senate  committer;  all  three  routes  are 
practicable,  {(nd  each  has  its  advocates  and  its  own  peculiar  advantages. 
*Tbe  following  summary  of  the  canals,  as  proposed,  with  approximate 
estimates  of  their  cost,  is  submitted  : 

ERIE  CANAL  ROUTE. 

From  Buffalo  to  Albany. — Length,  351.78  miles  ;  67  locks,  with  a  lock- 
age of  654.8  feet ;  prism  from  Albany  to  Rochester,  70  feet  at  surface, 
56  feet  at  bottom ;  depth,  8  feet ;  from  Rochester  to  Buffalo,  prism 
increases  in  width  ;  locks,  225  feet  long,  26  feet  wide,  with  a  depth  of  7 
feet  on  the  mitersill.  Navigable  for  boats  capable  of  carrying  23,000 
bushels  of  wheat 

Approximate  cost  of  entire  improvement $8,173,596  55 

Approximate  cost  without  deepening  canal 6,676,231  45 

ONBIDA  LAKE  SHIPOANAL  ROUTE. 

From  Oswego  to  Albany. — Length  200.447  miles;  67  locks  with  a  lock- 
age of  608.76  feet;  prism  140  feet  at  surface,  120  feet  at  bottom  ;  depth, 
10  feet ;  locks,  185  feet  long,  29  feet  wide,  with  a  depth  of  9  feet  on  the 
mitersill.  Navigable  for  boats  capable  of  carrying  28,000  bushels  of 
wheat. 

Approximate  cost  of  improvement $25,213,857  25 

OH  AM  PLAIN  SHIP-CANAL  ROUTE. 

From  Whitthall  to  Troy. — Length,  canal  division,  24.13  miles ;  river 
division,' 39.8  miles — 63.93  miles;  15  locks,  with  a  lockage  of  172  feet; 
canal-prism  150  feet  at  surface,  100  feet  at  bottom  ;  depth,  13  feet ;  river- 
channel,  200  feet  wide  and  13  feet  deep  ;  locks,  270  feet  long,  45  feet 
wide,  with  a  depth  of  12  feet  on  the  miter-sill.  Navigable  for  vessels 
capable  of  carrying  50,000  bushels  of  wheat. 
Approximate  coet  of  improvement $11,152,916  35 

SHIP-CANAL  FROM  THE  HUDSON. 

From  above  Troy  to  Albany. — Length,  river  division,  2.25  miles ;  canal 
division,  6.06  miles — 8.31  miles ;  3  locks,  with  a  lockage  of  35  feet ;  prism 
of  canal,  150  feet  wide  at  surface,  100  feet  at  bottom  ;  depth,  13  feet; 
channel  of  river,  200  feet  wide  and  13  feet  deep ;  locks,  270  feet  long,  45 
feet  wide,  with  a  depth  of  12  feet  on  the  miter-sill.  Navigable  for  ves- 
sels capable  of  carrying  50,000  bushels  of  wheat. 
Approximate  cost  of  improvement (2,962,976  74 

Respectfully  submitted. 

JOHN  M.  WILSON, 
Major  of  Engineers,  Brevet  Colonel.    . 


Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineefs  TJ.  8.  A. 
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ERIE  CANAL  ROUTE. 

REPORT  OF  MR.  OCTAVR  BLANC,  ASSISTANT  ENOINBER. 

Oswego,  N.  Y.,  Deoemher  10, 1874. 
Sir:  In  compliance  with  yoar  instrnctions  of  Aagast  20, 1674, 1  have  the  hooor  to 
present  herewith  plans  and  estimates  for  the  enlargement  of  one  tier  of  the  present 
locks  of  the  Erie  Canal,  from  Albany  to  Baffalo,  except  at  Lockville  and  Lockport : 
also  for  obtaining  a  depth  of  not  less  than  8  feet  throughout  its  entire  length,  and 
to  submit  the  following  report : 

In  May,  1^63,  the  legislature  of  the  State  of  New  York  directed  that  surreys  sboold 
be  made  of  the  line  of  the  Erie  Canal  between  Albany  and  Buffalo,  and  plans  and  esti- 
mates prepared  for  constructing  a  new  tier  of  locks  alongside  the  present  ones,  for  the 
Surpose  of  passing  gunboats  from  the  Hudson  River  to  Lake  Erie ;  these  locks  were  to 
e  225  feet  long,  26  feet  wide,  with  a  depth  of  7  feet  on  the  miter-sill. 
In  compliance  with  this  law,  the  work  was  carried  out  under  the  supervision  of  the 
State  engineer  of  New  York,  and  a  report,  with  elaborate  plans  and  estimates,  sub- 
mitted.   To  this  report  I  am  indebted  for  the  most  valuable  information. 

THE  PRESENT  PROJECT. 

The  locks  of  the  Erie  Canal  at  present  are  110  feet  long,  18  feet  wide,  with  a  depth 
of  7  feet  on  the  miter-sill ;  for  a  great  portion  of  its  length  the  depth  is  not  greater 
than  7  feet ;  the  maximum  capacity  of  boats  navigating  it  is  240  tons. 

It  is  now  proposed  to  construct  enlarged  locks  throughout  the  whole  length  of  the 
canal;  to  make  the  necessary  changes  incident  thereto  in  aqueducts,  culverts,  and 
bridges ;  and  to  deepen  the  canal  so  that,  except  upon  mechanical  structures,  there 
shallnowhere  be  a  less  depth  than  8  feet. 

The  enlarged  locks  will  be  225  feet  long,  26  feet  wide,  with  a  depth  of  7  feet  on  the 
miter-sill,  and  capable  of  passing  boats  of  690  tons  burden.  In  accordance  with  your 
instructions,  I  have  estimated  for  enlarging  one  tier  of  the  present  locks,  except  at 
Lockville  and  Lockport,  and  the  connection  with  the  Hudson  River  at  Albany  and 
Troy ;  the  admirable  locations  selected  at  those  places  by  the  New  York  State  engi- 
neers rendering  it  advisable  to  adhere  to  them. 

The  estimates  are  based  upon  the  data  furnished  by  the  New  York  State  engineers' 
reports,  the  localities  having  been  carefully  examined,  the  prices  fixed  at  those  now 
))aid  for  labor  and  materials,  and  deductions  made  for  such  materiab  now  in  the  locks 
as  can  be  s^ain  used. 

The  opinions  of  all  engineers  with  whom  I  have  conversed  coincide  in  approving  the 
enlargement  of  one  tier  of  the  present  locks,  instead  of  constructing  an  entire  new  tier. 

The  New  York  State  engineers,  in  determining  the  best  principle  upon  which  the 
enlargement  should  be  based,  concluded,  after  the  most  deliberate  consideration,  that 
the  most  advisable  plan  to  pursue  would  be  that  of  lengthening  and  widening  one  tier 
of  the  present  locks.  This  plan,  if  properly  carried  out,  could  be  more  easily  accom- 
plished than  that  of  an  entire  new  tier,  at  less  expense,  with  no  great  hioderanoe  to 
navigation,  and  with  a  large  saving  of  water,  an  item  particularly  to  be  considered 
upon  the  canal. 

THE  ERIE  CANAL. 

The  Erie  Canal  navigation  is  divided  into  three  reaches — the  Eastern,  Middle,  and 
Western  Divisions. 

THE  EASTERN  DIVISION. 

This  division  of  the  canal  extends  from  Albany  to  Higginsville,  N.  Y.,  a  distance  of 
one  hundred  and  thirfy-five  miles,  with  46  locks  and  a  lockage  of  426.96  feet;  it  also 
includes  the  side-cut  locks  at  Troy  for  entering  the  Hudson  at  that  place.  The  original 
surveys,  x^laus,  and  estimates  for  gunboat-locks  upon  it  were  made  in  1863,  under  the 
direction  of  Mr.  D.  C.  Jenne,  then  engineer  of  the  division,  and  to  his  report  I  am 
indebted  for  most  of  the  data  upon  which  I  base  these  estimates,  having  carefully 
examined  the  various  localities.  It  is  proposed  for  this  division  to  enlarge  one  tier  of 
the  present  locks  throughout  its  whole  extent,  except  at  Albany  and  West  Troy;  here 
it  is  found  to  be  more  favorable  to  enter  the  basins  and  river  with  looks  upon  new 
sites,  and  the  estimates  are  based  accordingly. 

At  the  junction  of  the  Erie  and  Champlain  Canals,  and  at  the  Lower  and  Upper 
Mohawk  aqueducts,  it  becomes  necessary  to  enlarge  the  canal,  and  some  slate-rock 
excavation  is  incurred,  together  with  the  removal  of  several  buildings. 

Removal  of  bench-walU, 

During  the  past  few  years  the  removal  of  bench-walls,  and  substituting  therefor 
slope  and  vertical  walls  extending  to  the  canal-bottom,  has  been  carried  on  rapidly. 
These  walls  reduce  the  capacity  of  the  canal  and  interfere  materially  with  navigation, 
and  must  all  be  removed.    At  this  time,  according  to  the  report  of  the  canal  oommis- 
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•idoers  of  New  York  for  1674,  there  remaios  upon  this  division,  for  whieli  contraQts 
bftre  not  been  made  for  removal,  the  followioj^ : 

Upon  the  berme  baok 20.51  miles 

Upon  the  tow-path  bank 21.69  miles' 

The  removal  of  thfa  is  provided  for  in  estimates. 

Aqueducts, 

The  Lower  Mohawk  aqueduct,  1,132  feet  long,  the  Upper  Mohawk  aqueduct,  607  feet 
long,  and  the  Schoharie  aqueduct,  627  f^et  long,  are  only  40  feet  wide  at  the  bottom, 
Mid  will  have  to  be  widened  in  order  that  boats  may  pass  each  other ;  some  of  the 
others  are  but  50  feet  in  width,  bnt  are  short;  it  is  not  deemed  advisable  to  enlarge 
them,  except  where  it  becomes  necessary  for  boats  to  enter  a  lock,  as  at  Fnlmer's  Creek 
tnd  Myers's  Creek  aqueducts,  near  locks  Nos.  43  and  45. 

Bridges. 

One  new  bridge  at  Albany  and  three  new  chain-bridges  at  Troy  will  be  necessary ; 
the  bridges  in  the  vicinity  of  locks  Nos.  22,  27,  30,  and  46  require  to  be  lengthened. 

Culverts, 

No  rhanges  will  be  required  in  the  culverts  now  in  use,  except  at  the  ujinnr  connec- 
tion with  the  basin  at  West  Troy,  where  it  will  be  necessary  to  lengthen  oue. 

Deepening  canal. 

Estimates  have  been  prepared  for  obtaining  a  depth  of  8  feet  throughout  this  divisiom 
except  upon  mechanical  structure;  steam-power  will,  ere  long,  be  used  entirely  u]>on 
the  canals,  and  it  is  desirable  to  offer  every  possible  facility  £r  the  rapid  progress  of 
boats. 

THE  MIDDLE  DIVISION. 

This  division  embraces  a  number  of  reservoirs  and  navigable  feeders,  and  is  the 
shortest  division  of  the  line  of  the  Erie  Canal.  It  extends  from  Higgmsville,  twelve 
miles  west  of  Rome,  on  the  long  level,  to  the  Wayne  County  Hue,  a  total  distance  of 
seventy-two  miles,  with  six  locl^  and  a  lockage  of  50.42  feet. 

Locks t  InidgeSf  and  culverts. 

It  is  proposed  to  enlarge  the  locks  on  the  berme  side  throughout  this  division.  The 
original  estimates  were  made  in  1864,  under  direction  of  Mr.  J.  P.  Goodsell,  then  divis- 
ion engineer,  and  the  data  for  the  estimates  now  submitted  were  taken  from  his  report, 
the  localities  having  been  carefully  examined.  Since  1864,  one  of  the  double  locks 
and  two  single  ones  upon  this  division  have  been  widened  to  20  feet,  and  loaded  boats 
have  since  £den  passed  much  more  rapidly.  No  culverts  will  require  to  be  disturb€»d, 
and  bnt  one  bridge,  at  Syracuse,  will  require  change. 

Bemoving  bench-walls. 

The  bench-walls  upon  this  division  must  also  be  all  removed,  and  slope  and  vertical 
walls  extending  to  the  canal-bottom  substituted  for  them.  At  this  time  there  remains 
to  he  removed,  according  to  the  report  of  the  canal  commissioners  for  1874,  the  follow- 
ing, for  the  removal  of  which  no  contracts  have  been  made : 

Upon  the  berme  side 13.01  miles. 

Upon  the  tow-path  side 1.31  miles. 

The  removal  of  these  has  baen  provided  for  in  these  estimates. 

THE  WESTERN  DIVISION. 

This  division  extends  from  the  eastern  line  of  Wayne  County,  N.  Y.,  on  the  Monte- 
znma,  or  lowest  level,  to  Lake  Erie,  a  distance  of  144.78  miles,  with  nineteen  lift-locks 
and  a  rise  of  177.42  feet.  There  are  two  guard-locks  and  also  two  lift-locks  connecting 
the  canal  with  t^iagara  River. 

Locks, 

The  original  surveys,  plans,  and  estimates  for  the  locks  proposed  for  passine  gun- 
boats from  the  Hudson  River  to  Lake  Erie  were  made  under  the  direction  of  Mr.  C. 
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TV.  Story,  division  enffineer,  in  1864,  and  to  his  report  I  am  indebted  for  a  great  portion 
of  the  data  from  whicn  my  estimates  are  made,  the  localities  having  been  oatefdlly  ex- 
amined previous  to  preparing  this  report. 

When  these  surveys  were  made  in  1864^there  were  only  six  double  locks  npon  this 
division,  five  of  which  were  at  Lockport  and  the  other.  No.  61,  at  Macedon ;  since  that 
time  extensive  operations  have  been  in  progress,  and  at  present  all  the  locks  are  either 
double  or  in  process  of  being  doubled.  Approximate  estimates  are  therefore  presented, 
based  upon  calculations  for  similar  structures  in  similar  localities,  allowance  being 
made  for  materials  now  in  the  locks. 

It  is  proposed  to  enlarge,  throughontthe  division,  one  of  the  double  lift-locks,  except 
at  Lockville  and  Lockport. 

LockvitU, 

Mr.  Story  recommends  in  his  report  that  the  line  of  the  canal  at  Lockville  be  changed 
by  making  a  new  cut  three-quarters  of  a  mile  long,  and  using  two  locks  of  12  feet  each, 
instead  of  the  present  three ;  this  will  necessitate  considerable  expense,  but  the  benefit 
derived  will  more  than  compensate  for  the  outlay.  The  new  route  is  located  north  of 
the  present  canal,  and  avoids  the  curve  ;  it  has  been  adopted  in  this  improvement,  and 
the  estimates  based  accordingly. 

Lockport, 

At  present  there  is  a  double  tier  of  five  combined  locks  at  Lockport,  and  a  raceway 
with  a  culvert-feeder  over  the  falls.  The  canal  engineers  have  given  this  subject  much 
thought  and  study,  and  it  is  deemed  best  not  to  interfere  with  the  present  liight,  but 
to  construct  upon  the  south  side  a  new  set,  overcoming  the  fall  with  three  locks  of 
18.6  feet  lift,  each.  This  will  necessitate  the  construction  of  a  new  race  and  feeder; 
and  to  obviate  the  damage  that  might  accrue  from  the  swift  current  npon  the  present 
inclined  plane,  estimates  have  been  made  for  a  succession  of  drop-over  breast-walls. 
This  plan  is  certainly  a  most  admirable  one,  and  after  a  careful  examination  of  the 
locality,  it  seems  impossible  to  offer  a  single  suggestion  as  to  an  improvement  upon  it. 
In  the  construction  of  a  new  flight,  room  would  be  left  for  the  construction  of  another 
tier,  should  it  be  found  necessary  in  the  future. 

Guard'hck  at  Sulphur  Springs. 

Five  miles  west  of  Lockport,  Sulphur  Spring  guard-lock  has  been  constructed  to 
prevent  damage  from  the  sudden  riscof  Tonawanda  Creek,  and  to  overcome  the  tfreat 
velocity  incident  thereto.  It  is  proposed  to  constuct  a  new  enlarged  lock,  to  be  placed 
in  line  of  the  present  south  space  bulk-head. 

ConnectUmt  with  Niagara  Biver, 

At  Tonawanda,  a  new  location,  half  a  mile  west  of  the  present  ono,  has  been  selected 
for  the  connection  with  Niagara  River.  The  present  ship-lock  at  Black  Rock  is  800 
feet  long  by  37  feet  wide,  with  a  depth  of  from  11  to  14  feet  on  the  miter-sill,  depend- 
ing npon  the  height  of  the  water;  it  will  be  only  necessary  to  lengthen  it. 

Bridges. 

Most  valuable  and  interesting  data,  in  reference  to  bridges,  are  found  in  Mr.  Story's 
report. 

At  lock  No.  55  two  bridges  will  require  additional  abutments  and  new  superstruc- 
tures; below  lock  No.  56  one  abutment  will  require  to  be  removed  and  rebuilt.  Upon 
the  new  cut-off  at  Lockville  there  will  be  required  one  road-bridge,  and  in  order  to  use 
the  present  canal  for  passing  the  intersection  two  new  change-bridges,  and  the  length- 
ening of  the  bridge  at  Newark,  will  be  necessary ;  also,  the  rebuilding  ot  an  abutment, 
and  construction  of  a  new  superstructure  upon  the  present  tow-paih  bridge,  below  the 
locks.  The  change-bridge  below  lock  No.  61  will  require  lengthening.  Two  new  iron 
bridges  are  proposed  to  replace  the  wooden  one  at  Main  street,  Lockport ;  also  a  new 
wooden  bridge  over  the  proi>osed  new  race,  and  new  superstructure  upon  the  Cottage- 
street  bridge.  These  localities  have  been  examined,  and  show  the  care  and  ability  dis- 
played by  the  State  engineers. 

Aquedticis. 

Careful  survey  has  shown  that  the  curve  of  the  east  end  of  the  Rochester  aqueduct 
is  too  short  to  pass  boats  of  the  enlarged  size ;  provision  is  therefore  made  for  widen- 
ing and  lengthening  the  curve. 

Deepening  the  canal. 

From  Lockport  to  Black  Rock,  the  canal  has  already  a  depth  of  8  feet  or  over  :  from 
the  Wayne  County  line  to  Lockport,  the  depth  is  from  7  to  7|  feet;  eitimutes  have 
been  made  for  obtaining  the  required  depth. 
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From  the  head  of  Blaok  Rook  Harbor  to  Buffalo,  the  width  of  the  canal  is  only  from 
70  to  90  feet ;  tbroagb  this  narrow  cbannelj  nearly  the  whole  sapply  for  the  Erie  Canal, 
to  the  MonteBama  level,  has  to  be  forced,  and  the  larf^e  mills  now  on  the  pier  at  lower 
Black  Bock  Harbor  use  a  great  onantity  of  this  supply. 

The  canal  engineers  of  New  \ork  have  given  this  subject  carefnl  study,  and  have 
devised  a  plan  to  remedy  the  difficulty. 

The  State  engineer  of  New  York,  in  his  last  annual  report,  after  stating  the  difficul- 
ties I  have  mentioned,  continues  as  follows: 

'^Another  serious  difficulty  has  been  the  low  stages  of  water  in  the  lake.  In  August 
1^71,  the  surface  of  the  lake  ranged  from  18  to  *Mi  inches  below  its  usual  height,  and 
dQriog  the  past  season  of  navigation  varied  from  25  to  27  inches.  On  the  reconmieoda- 
tioos  of  the  division  and  resident  engineers,  and  approval  by  Hon.  John  D.  Fay,  canal 
commissioner  in  charge,  the  canal  board  resolved  to  remedy  these  difflonltiee  by  chang- 
ing the  original  work,  and  adopting  a  general  plan  for  constructing  tbe  canal  through 
Black  Rock  Harbor,  so  as  to  make  it  independent  of  that  harbor  and  the  supply  for 
the  mills;  in  fact,  by  means  of  division-banks  or  cribs,  to  form  two  channels — one  for 
tbe  canal,  the  other  for  the  mills ;  the  channel  for  the  former  to  be  abont  125  feet  wide, 
aod  through  it  the  water  for  feeding  the  canal  will  pass,  the  prism  being  deepened,  so 
SH  to  leave  navigation  nninterrupt^  by  low  wat^sr  in  the  lake." 

Although  this  project  is  now  being  carried  out  by  tbe  State  of  New  York,  it  was 
deemed  best  to  add  to  this  report  an  approximate  estimate  of  the  cost  of  com  pie c- 
iogit. 

Coat  of  thU  project, 

Tbe  total  cost  of  the  project  fer  enlarging  one  tier  of  locks,  and  new  structures  at 
Lockville,  Lockport,  Albany,  and  West  Troy,  and  for  obtaining  a  depth  of  not  less  than 
eight  feet,  except  upon  mechanical  structures  between  Albany  and  Buffalo,  is,  afrer  a 
careful  examination  of  the  localities  and  revision  of  all  data  that  could  be  obtained, 
presented,  as  follows : 

ERIB  GANAL. 

Eastern  division $4,485,776  65 

Middle  division 817,260  20 

Western  division m 2,440,274  70 

Fish  Creek  feeder,  referred  to  under  head  of  "  water-supply  " 4:10, 296  00 

Total 8,173,596  55 

ERIE  CAKAL   WATER-SUPPLY. 

The  enlarged  boat  proposed  to  navigate  the  Erie  Canal,  as  compared  with  the  exist- 
ing boat,  has  a  tonnage  ratio  of  690  to  210,  as  shown  by  the  neat  formula  of  W.  B. 
Taylor  in  his  Canal  Report  of  1864.  This  will  give  to  the  new  boat  a  tonnage  capacity 
of  nearly  3.28  times  greater  than  that  of  the  existing  boat.  It  is  stated  by  the  canal 
commissioner  in  his  annual  report  for  1874,  page  186,  that  the  daily  traffic  oo  the  canal 
near  Boffalo  is  accomplished  by  the  use  of  one  hundred  boats,  and  be  asserts  that  this 
Btatement  is  nearly  veritied  by  the  lockage-record  at  Schenectady.  Therefore,  one  bun- 
died  boats  may  be  safely  taken  as  the  number  of  the  existing  class  of  boats  making 
daily  use  of  the  navigation.  A  water-supply  for  one  hundred  boats  of  the  contem- 
plated capacity  is  therefore  assumed  as  more  than  sufficient  for  the  accommodation  of 
all  existing  traffic,  and  enough  for  the  prospective  traffic  of  many  years  to  come.  The 
number  100  also  simplifies  any  calculations  and  comparisons  that  may  be  requisite  for 
any  further  examination  of  the  subject. 

The  navigation  remains  open  from  214  to  240  days ;  has  been  as  few  as  205  and  202* 
days,  and  as  many  as  269  days.    A  fair  averi^e  season  is  about  210  days,  as  ohtnined 
from  the  records  of  nearly  fifty  years,  extending  from  the  year  1824  to  1873.    This  in- 
formation is  t«ken  from  the  Canal  Commissioner's  Report  for  1874. 

Tbe  following  results  have  been  obtained  by  using  the  foregoing  information  as  a 
part  of  the  necessary  data,  and  they  show  an  ample  water-supply  for  the  proposed 
canal  enlargement,  viz : 

The  natnial  divisions  of  the  canal  between  Buffalo  and  Albany,  for  the  purpose  of 
showing  the  comparative  sufficiency  of  supply  for  each,  are  arrauged  thus:  (See  dia- 
gram on  tabolar  statement.) 

Frtfm  Buffalo  to  Lockport,  a  distance  of  thirty-one  miles,  is  supplied  by  the  Lake  Erie 
head,  direct.  Tbe  supply  being  commensurate  to  the  lake,  of  course  this  division  re- 
qoiiva  no  comment. 

Frwm  loekpari  to  jBodbettor,  abont  sixty-two  miles,  is  a  descending  grade  of  T^^gir  feet 
per  mile.  The  water-supply  on  this  reach  is  from  Lake  Erie,  35,000  cubic  feet  per 
minute;  Oak  Orchard  Creek  feeder,  1,400  cubic  feet  per  minnte;  Genesee  CaufU 
(through  look),  861  cubic  feet  per  minnte;  Genesee  River,  350  cubic  feet  per  minute — 
total,  37,611  cubic  feet  per  minute.  Tbia  abundant  quantity  is  the  supply  as  far  as 
Clyde,  a  distance  of  forty-nine  miles  below  Rochester,  or  one  hnudred  and  eleven  miles 
fmn  Lockport.  This  supply  being  direct  from  Lake  Erie,  tbe  use  of  the  additional 
feedara  between  Lockport  and  Booheater  arrests  attention.    It  appears  tl 
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dactioo  IB  for  the  pnipose  of  checking  the  cnrrent  velocity  created  by  the  iDclioe  alloded 
to,  aud  Dot  directly  for  iDoreMin^  the  supply.  The  Genesee  Canal  qnot«,  throogb  lock, 
is  an  accidental  increment,  but  it  is  also  availed  of  for  reducing  the  current  velocity 
created  by  the  incline.  In  the  Canal  Commissioner's  Report  for  1873,  page  114,  it  is 
substantially  stated  that  the  mill-owners,  who  have  a  perpetual  lease  of  the  wateri 
passing  around  Lookport,  frequently  use  this  water  in  excess  of  their  requirements, 
and  as  it  is  discharged  into  the  canal,  at  times  proves  unfavorable  to  navigation  \>y 
increasing  the  velocity. 

The  Montetuma  level f  extending  from  Clyde  to  Port  Byron,  a  distance  of  twenty  miles, 
being  the  lowest  level  between  tne  long  level  and  Lake  Erie,  and  being  fed  from  two 
sources,  has  necessarily  a  sufficient  supply.  Its  surplus  is  delivered  into  the  Cayuga 
Canal.    There  never  was  any  impediment  to  navigation  on  this  level. 

The  Port  Byron  and  the  Jordan  levels  extend  from  Port  Byron  to  Geddee,  a  distance  of 
about  twenty-two  miles,  and  are,  like  the  long  level,  dependent  on  special  feeders, 
which  appear  to  be  abundantly  sufficient.  Apprehensions  have  been  entertained  for 
the  supply  of  these  levels,  but  the  enrplus  supply,  as  shown  in  the  acoompaoying 
"  tabular  statement,'*  indicates  that  such  apprehensions  are  certainly  groundless. 

The  feeders  of  this  division  are : 

Owasco  Lake 10,267  cubic  feet  per  minute. 

Of  this  the  millers  claim 5,612  cubic  feet  per  minate. 

Balance  owned  by  New  York  State >.  4, 655  cubic  feet  per 'minute. 

Putnam  Creek  feeder 200  cubic  feet  per  minute. 

Nine-mile  Creek  feeder 800  cubic  feet  per  minute. 

Carpenter  Brook 200  cubic  feet  per  minute. 

Skaneateles  Lake 8,767  cubic  feet  per  minote. 

Otisco  Lake 5, 145  cubic  feet  per  minute. 

Total 19,767  cubic  feet  per  minute. 

equal  to  28,464,480  cubic  feet  per  24  hours. 

After  making  the  usual  deductions  from  this  daily  supply,  there  remains,  over  and 
above  the  requirements  of  navigaffon,  a  surplus  of  8,500,000  cubic  feet  (in  round  nnra- 
berB)4>er  24  hours.  This  is  fortunate,  beeause  the  whole  of  the  rain-basi&  in  which  this 
snbdivision  of  the  canal  is  located  is  already  availed  of  for  the  purpose  of  supply,  and 
there  is  no  ordinary  way  of  supplying  any  additional  natural  feed.    (See  chart.) 

That  portion  of  the  canal  from  Geddee^  embracing  Syracuse  and  continuing  to  the 
west  end  of  the  long  level,  a  distance  of  about  three  miles,  is  similar  (as  to  situation) 
to  the  Montezuma  level.  It  is  fed  from  the  long  level  on  the  east  and  from  the  Jordan 
level  on  the  west.  These  feeding-levels  having  a  large  surplus,  it  follows  that  this 
comparatively  short  division  will  always  have  a  sufficiency  of  water.  On  this  level 
at  Syracuse,  the  connection  with  Lake  Ontario  is  made  throngh  the  Oswego  CanaL 

The  long  level,  extending  easterly  from  the  last-described  division  to  Utica,  a  distance 
of  about  55  miles,  is  supplied  as  follows,  viz : 

CnMo  feet  per 
mlnuie    fior 

Butternut  Creek,  Orville  feeder 500 

De  Kuyter,  through  Limestone  Creek,  3,891  cubic  feet  per  minute  for  100  days  ?  q  195 

Limestone  Creek,  500  cubic  feet  per  minute  for  100  days >  ^ 

Erieville  reservoir  and  Cbittenango  feeder,  2,526  cubic  feet  per  minute  for  lOO 

,  days 1,263 

Cazeiiovia  Lake  reservoir,  3,1 15  cubic  fee^per  minute  for  100  days 1, 507 

CnwaMclon  Creek  feeder 320 

Oiic'da  Creek  feeder 1,500 

Delta  feeder,  through  Black  Eiver  canal-lock 1,1294 

Wood  Creek,  at  Rome 125 

Mohawk  feeder 11,766 

Butt's  Creek  feeder,  2^  miles  east  of  Rome 1,400 

Ortskany  Creek  feeder A,5f,i 

Jamesville  reservoir,  2,000  cubic  feet  per  minute  for  60  days 600 

Total  perminnte 27,031 

An  additional  supply  from  Fish  Creek  was  contemplated,  and  the  mojeet  matured 
so  far  as  to  have  plans  and  estimates  furnished  for  its  construction.  The  work,  how- 
ever, has  not  been  executed.  Should  there,  by  any  contingency,  be  an  increase  wanted, 
this  feeder  will  give  a  flow  of  7,400  cubic  feet  per  minute,  exclusive  of  flltratioD  and 
evaporation.  An  estimate  for  its  construction  is  hereto  appended.  It  has  been  in- 
timated by  the  canal  officers  that  this  level  is  subject  to  ^eat  disturbance  during  the 
prevalence  of  strong  westerly  winds;  that  under  such  influences  oscillations  to  the 
extent  of  9  inches  are  frequently  observed,  making  navigation  on  the  western  end  quite 
difficult,  and  sometimes  grounding  the  beats.    There  is  an  erroneously-formed  opinion 

^  — )5le 
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M  to  the  proflpeotive  insaffioiAnoy  of  water  for  this  level.  This  opiaion  has  taken  form 
principallj,  if  not  altogether,  from  incidental  causes,  snoh  as  some  break  occurring  or 
leservoir-dam  giving  way,  and  thus  temporarily  intercepting  the  ordinary  supply,  and 
eaosing  boats  to  crowd  on  each  other  in  passing  through  the  long  level.  These  draw- 
backs are  being  remedied  by  a  better  clans  of  struotnras. 

The  next  and  last  water-division,  extending  f^om  Utica  to  the  Hudson  River  at 
Albany,  is  about  110  miles  long,  with  45  lockn,  with  an  aggregate  descent  of  423^<U\r 
feet,  making  a  mean  descent  for  each  lock  of  9iV(fe  feet.  TUis  reach  being  similar  in 
eb«raeter  to  that  from  Rochester  to  Ctyde  (that  is,  all  descent),  the  theoretic  quantity 
of  one  lockage  is  the  assumed  requirement  for  the  carriage  of  one  boat  through  all 
the  locks. 

The  supply  is  obtained  through  the  following  feedersi  vis : 

mon  Creek 800  cubic  feet  per  minute. 

Mohawk,  at  Little  Falls 12,643  cubic  feet  per  minute. 

Rocky  Rift 10, 602  cubic  feet  per  minnta 

Schoharie  Creek  feeder 6,800  cubic  feet  per  minute. 

Roxford  feeder 10,979  cubic  feet  per  minute. 

Mohawk,  at  Cohoes 6,570  cubic  feet  per  minute. 

Total 48,394  cubic  feet  per  minute, 

equivalent  to  69,687,300  cubic  feet  per  24  hours. 

In  this  approximation  of  the  qnantity  of  water  available  for  navigation  the  size  of 
lock  is  ti^en  at  225  feet  X  26  feet  X  the  corresponding  lift,  or  mean  of  several  lifts, 
IB  the  case  may  be,  and  this  quantity  only  is  called  the  lockage;  the  percentage  for 
waste  and  leakage  through  the  gates  being  considered  sufficient  to  cover  the  small 
qnnntity  of  water  comprising  the  sheet  existing  between  the  boat  and  lock- walls  when 
s  boat  is  entered.  The  amount  for  filtration  and  evaporation  is  taken  at  200  feet  per 
mile  per  minute.  Where  a  series  of  locks  is  to  be  considered,  the  mean  lift  is  taken« 
•Dd  where  two  lockages  are  wasted,  as  on  the  long  level,  the  sum  of  the  two  lifts  is 
used.  It  is  further  assumed  that  the  boats  may  pass  through  the  locks  in  the  most 
desultory  order,  so  that  if  the  supply  is  sufficient  to  fulfill  these  conditions  the  most 
•k««ptical  should  be  convinced  of  the  completeness  and  sufficiency  of  the  whole  water- 
sapply. 

The  accompanying  tabniar  statement  gives  the  supplies,  filtration,  and  lockage- 
waste,  net  available  supply,  and  amount  needed  to  pass  one  hundred  boats  in  twenty- 
fbar  hours,  together  with  the  surplus  water  after  accomplishing  such  passage,  each  of 
which  resnlts  is  obtained  in  the  manner  stated. 

It  is  understood  that  if  two  boats,  going  in  opposite  directions,  meet  at  the  same 
lock,  then  one  lockage  will  pass  the  two  boats;  and  if  this  Were  uniformly  the  case, 
the  qnantity  of  water  stated  in  **  the  table"  as  necessary  to  pass  one  hundred  boats 
will  be  sufficient  to  pass  two  hundred  boats. 

This  state  of  things  is  never  realized  completely,  but  it  is  of  so  freqient  occurrence, 
that  in  practice  it  is  safe  to  assume  that  two  lockages  will  pass  thtee  boats.  On  this 
sssumption,  the  conclusion  that  the  daily  volume  of  water  stated  as  the  requirement 
f«>r  the  passagt^  of  one  hundred  boats  may  be  relied  on  to  pass  ooe  hundred,  and  fifty 
boats.  Then  one  hundred  and  fifty  boats,  each  of  690  tons,  gives  a  daily  movement  of 
103,500  tons,  with  the  expenditure  of  water  set  forth  in  the  tabular  statement. 

Tabular  statement  of  water-Bupply  of  Erie  Canal  from  Buffalo  to  Albany, 


Watw-divialona  of  the  Erie 
CaaaL 


II 

|§^ 
111 
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Bnffiilo  to  Lookport,  indading 
Lnekport  lockage. 

lockport  to  Boobeater , 

I^kpnrt  to  Clyde 

MoDtesoma  level 

^ort  Byroo  and  Jordan  levela 
6«d(le8  to  Lodi  lock,  near  8y. 

TieOM. 

u»K  lewl,  from  near  Syra- 

^^MetoTJUca. 

Uttea  to  Albany 


Oubiefttt. 
Extension    of 
Lake  Brie  head. 
54. 159. 840 
54. 159,  O40 
Sopply  ftt>m  lev- 
els Dotb  ways. 
88,4«4,480 
Supply  from  lev- 
els both  ways. 
38,984,  MO 

80.667,360 


CubUfuA^  Oubiefeet. 
Made  op  by  Lake  Erie 
Lake  Erie.!    head. 


Cubic /eeL 
Noteesential 
to  conaider. 


Oubie/UL 
Lake  Erie. 


33, 547. 506 
5,760,000 

0,480.390 
864,000 

18,909,950 

33,340,800 


90, 61%  340 


5,965,000 


18,98i090 


10,481,300 


IS,  347, 340 
8,509,790' 


90.715,390 
36,346,560 


7,897,500 
5,536,000 


19,817,890 
30,810,5^ 
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GENERAL  REMARKS.  t 

Schednles,  oomprising  estimates  id  detail  of  several  of  the  locks,  are  attached  to  this 
report.  The  estimate  for  Fish  Creek  feeder  is  also  appended.  Amplification  is  avoided 
as  mneh  as  possible,  and,  in  fnrtberanceof  this  principle,  the  details  of  locks,  bridges, 
aqneducts,  cnlverts,  section-work,  and  other  miscellaneous  structures,  which  would 
unavoidably  make  this  report  unnecessarily  voluminous,  are  excluded. 

COST  OF  TRANSPORTATION. 

Upon  the  vital  point  of  this  improvement,  the  cost  of  transportation,  it  is  noticeable 
th*it  at  the  time  the  ^-nlarKement  of  the  Erie  Canal  was  authorized  (May  11. 1(S35)  the 
engineers  who  fixed  the  dimensions  of  the  prism  and  size  of  the  locks  eetimated  that 
the  enlargement  would  enable  the  carrier  to  reduce  the  cost  of  transportation  fifty  per 
cent.  John  B.  Jarvis  made  a  thorough  investigation  of  the  subject,  and  reduced  it  to 
a  mathematical  certainty.  After  a  detailed  statement,  showing  the  progressive  ad- 
vance of  commerce  on  the  Erie  Canal,  at  various  periods,  with  the  relative  cost  of 
transportation,  and  the  cost  per  ton  per  mile,  on  all  the  canals  for  a  series  of  years, 
State  Engineer  Taylor,  in  his  report  upon  the  enlargement  for  gunboats,  gives  the  fol- 
lowing result,  which  is  a  markea  confirmation  of  J.  B.  Jarvis's  conclusions : 

Cost  of  transportation  by  old  boats 4. 16  mills  per  ton  per  mile. 

Cost  of  transportation  by  existing  boats #...  2. 16  mills  per  ton  per  mile. 

Cost  of  transportation  by  propos^  enlarged  boats 1. 4    mills  per  ton  p^r  mile. 

equivalent  to  a  reduction  of  50  per  cent,  in  the  cost  of  transportation  by  enlarging 
the  locks  to  225  feet  between  hollow  qaoins,  and  increasing  the  width  of  chamber  to 
26  feet  at  water-line. 

The  boats  now  in  nse  on  the  canal  have  soperseded  the  old  ones,  and  if  the  proposed 
enlarged  locks  are  constructed,  the  large  boats  will  in  like  manner  supersede  those 
now  in  nee.  Those  now  existing  could  not  successfully  compete  with  boats  of  over 
three  times  their  tonnage.  Henoe,  the  increasing  demands  of  commerce  and  the  ad- 
vance of  improvements  will  render  the  present  boats  inadequate,  and  the  requirements 
of  navigation  will  call  for  a  commensnrately-sized  boat. 

Taking  into  consideration  the  various  views  expressed  in  the  several  statements  I 
have  quoted  irom  the  reports  of  the  gentletuen  who  have  been  for  many  years  and  in 
many  ways  identified  with  the  public  works  of  the  StAte  of  New  Y<irk,  and  under 
whose  directions  special  investigations  were  made  in  the  year  1664  for  the  then  oon- 
Vmplated  improvement  of  the  Erie  Canal,  after  having  made  a  personal  inspection 
of  the  most  important  localities  on  the  line,  and  having  made  a  thorough  revision  of 
the  several  proposed  plans  of  location  for  the  enlarged  locks  and  other  stmctnres ; 
also,  having  given  a  great  deal  of  consideration  to  the  prevailing  influences  that  from 
time  to  time  have  been  directed  to  the  improvement  of  this  canal,  it  is  inoambent  on 
•me  to  state  that  the  propo-«t^  work  should  be  planned  with  a  view  to  a  complete  en- 
largement of  all  the  locks  and  structures  where  required. 

In  most  instances  one  of  the  existing  double  locks  should  be  enlarged,  unless  a  new 
location  be  adopted  for  improving  the  line  of  oanal. 

With  regard  to  the  estimates,  I  have  relied,  generally,  upon  the  data  afforded  by  the 
■actual  surveys  ami  measurements  furnished  by  the  State  engineers  of  1&6A  and  1864, 
carefully  revisini;  these  data  after  examination  of  localities,  and  basing  my  prices  upon 
those  now  paid  for  labor  and  materials.  I  have  been  associated  with  these  State  en- 
gineers for  a  number  of  years  on  the  public  works  of  that  State,  and  should  my  opinion 
have  any  weight  in  this  re^rard,  I  have  no  hesitation  in  saying  that  they  are  men  of 
experience  in  their  profession,  whose  statementa  are  perfectly  reliable. 

The  estimates  are  made  for  locks  and  all  other  stone  structures,  built  of  well-dresaed 
•limestone,  laid  in  hydraulic  cement,  and  I  should  recommend  each  work  of  its  daaa 
to  be  constructed  of  the  best  materials  and  workmanship. 

A  work  of  such  importance  should  be  carried  out  in  the  most  substantial  manner, 
and  there  should  be  as  little  resort  as  possible  to  the  nse  of  wood  for  the  principal 
ikjueducts  and  bridges  connected  with  this  project. 

In  closing  these  remarks,  I  would  consider  my  task  unfinished  should  I  not  give  Mr. 
Martin  King,  assistant  engineer,  due  credit  for  the  valuable  assistance  I  have  received 
from  him,  and  particularly  for  the  '*  statement  of  water-supply,"  and  for  preparing 
^he  chart,  plans,  and  other  drawings  accompanying  this  report. 
Very  respectfully,  your  obedient  servant, 

OCTAVE  BLANC, 

AaniUaU  Sngweer. 

Maj.  John  M.  Wii^on, 

Corps  of  Engineers,  Brevet  CoUmel,  V.  8,  A, 
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KABrEBH  DIVWION. 

Detailed  eeUmatefor  enlarging  ame  of  thepreeent  locks. 


Itemi. 


OrabbiDKftnd  de^riog 

BAiUog  aod  draining 

SxcaratioD  of  earth oabioyftrda. 

Exearationof  old  look  •walls do — 

Embaokmeot do.... 

LioiDic do — 

Paddling  of  earth do 

Loom  Htonea do.... 

Vertical  wall,  in  eement ^ do.... 

Vertical  wall,  dry do.... 

Maeoory  in  lock -walla do  ... 

Concrete  masonry   do.... 

Wbite^oak  timber,  dlM> feet,  board-meaanro 

White-pine  timber do.... 

Hemlock  timber do 

Beoringpilea linear  feet 

BMaring-pilea,  driren do 

Wrought  iron • poonda. 

Cant  iron    do.... 

Spikes  and  nails do 

Solphar  and  sandoement per  look. 

Pain  tinis  lock-gates 

Soabbing-posts linear  feat. 


Dedoct  atone  fnmlahed cnbio  yards 


Lock  Na  <S,  10  feet  lift. 


Qoantity.       Price.       Amout. 


4.900 

1,963 

3,000 

1,550 

400 

M) 

1)20 

70 

S,833 

SUO 

94,000 

10.500 

194,700 

13,700 

10,000 

16.400 

11,850 

4,000 

1 

1 

100 


640 


10  98 

1  50 

98 

50 

30 

1  50 

600 

3  00 

13  00 

5  00 

60  00 

45  00 

iO  00 

15 

10 

19 

8 

6 

100  00 

30  00 

60 


600 


.  1900  00 

9,000  00 

1,379  00 

1,894  50 

840  00 

775  00 

190  00 

135  00 

790  00 

910  00 

36,P99  00 

1,500  00 

9,040  00 

749  50 

9,494  00 

1,905  00 

1,000  00 

1,968  00 

948  00 

940  00 

100  UO 

30  00 

60  00 


58,193  00 
5,040  00 


53,083  00 


Items. 


Orobbins  and  clearing 

Bailing  and  draining 

Ssoavationof  old  lock-walls cnbio  yards. 

Kxcarationof  blasted  rock do  — 

Embankment do.... 

Lining do.... 

Puddling  of  earth do.... 

Slope- w2l  and  payement do... 

loose  stone do 

Vertical  wall,  in  cement do 

Vertical  wall,  dry  do.... 

Hssonry  in  lock- walla do... 

Concrete  masonry do 

White-oak  timber,  Ac feet,  board-measnre. 

White  pine do.... 

Hemlock  timber do 

Wroaghtiron ^ pounds 

Csstiron  do.... 

Spikes  and  nails do 

Solphar  and  ssnd cement per  look. 

Painting  lockgatea, do... 

Soabbii^K-poaU linear  feet 

Deduct  stone  famished cnbio  yards 


Look  Na  38,  9i  feer  lift 


Quantity.       Piioe.       Amonnt. 


1 

1 

1,978 

9,100 

9,800 

1,600 

370 

30 

90 

190 

990 

9,743 

300 

36,000 

16.400 

191,000 

16,100 

11,850 

4,00(1 

1 

1 

100 


660 


1900  00 

•900  00 

9,501100 

9,500  00 

1  50 

1,917  00 

1  00 

9.100  00 

98 

7H4  00 

50 

*  80000 

30 

111  00 

900 

60  00 

1  50 

135  00  ^ 

600 

790  00  # 

3  00 

870  00 

13  00 

35.659  00 

500 

1,500  00 

60  00 

9,160  00 

45  00 

738  00 

90  00 

9,490  00 

19 

1,939  00 

8 

948  00 

6 

940  00 

105  00 

100  00 

JO  00 

30  00 

60 

60  00 

69,984  00 

500 

5,160  00 

57.894  00 


Summary  eeiimate,  eaeiem  divition. 

LockNo.    1,  15|feetlift |100,432  00 

LockNo.   2,   9ifeetlifl 68,402  30 

LockNo.    3,  IH  feet  lift 61,026  00 

LockNo.    4,  lli  feet  lift 60,425  00 

LockNo.    5,  lOj  feet  lift 52,964  00 

LockNo.   6,10    feet  lift 53,083  00 

LockNo.    7,10   ftjetlift 53,19150 

LockNo.    8,10   feetlift 56,617  00 
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Lock  No.    9,10   feet  lift .' $69,320  00 

Lock  N.'.  10,  10    f«etlift ..  53,159  00 

Lock  No.  11,  10    feetllft 55,763  00 

Lock  No.  12,10    feet  lift 57,079  00 

LockNo.  13, 10    feetllft 51,560  00 

LockNo.  14,  10   feetllft 50,021  00 

LookNo.  15,  10    feetllft 52,662  50 

LockNo.  16,  10    feetllft 55,922  00 

LookNo.  17,  10    feetllft 52.798  50 

LookNo.  18.  lOi  feet  lift 61,068  50 

LockNo.  19,    8i  feet  lift 47,170  50 

LockNo.20,  10    feetllft 54,471  25 

Lock  No.  21,  Hi  feet  lift 59,810  75 

Lock  No.  22,  Hi  feet  lift 54,176  00 

LookNo.23,    8    feet  lift 51,306  00 

LcHJkNo.24,    8   feetllft 50,212  75 

LockNo.25,   8   feet  lift 50,698  00 

LockNo.26,   8   feetllft 49,767  00 

LockNo.27,    8   feet  lift 46.52150 

LockNo.28,    8   feet  lift 50,644  50 

Lock  No.  29,    7i  feet  lift 42,585  00 

L..ck  No.  30,  lOi  feet  lift 51.689  50 

LockNo.31,    6   feetlift 43,915  00 

Lock  No.  32,    8    feetlift 47,995  00 

LockNo.33,    6    feetlift 43,052  50 

Look  No.  34,    8    feetlift 47,674  00 

Lock  No.  35,   8   feetlift 47,429  50 

Lock  No.  36,  10    feetlift 50,003  50 

LockNo.  37,  10    feetlift 61,798  00 

LockNo.38,    9ifeetlift 57,824  00 

Lock  No.  39,  lOi  feet  lift 57,449  00 

LockNo.  40,    8    feetlift 46,308  00 

LookNo.41,    8    feetlift 45,52100 

Lock  No.  42,    8   feetlift 51,118  50 

LockNo.  43,    8   feetlift 51,110  50 

Lock  No.  44,  lOi  feet  lift 54,945  50 

LookNo.  45.  lOi  feet  lift 52.836  75 

LockNo.46,    3   feetlift 42.015  50 

Upper  lock  at  West  Troy,  11  feetlift.-  82,163  50 

Lower  look  at  Weat  Troy,  13  feet  lift 92,664  00 

Enlarged  aqaednotn : 

Schoharie  aqueduct 32,726  00 

Piilmer's  Creek  aqnednot 7, 082  00 

Myenj's  Creek  aqueduct 8.240  OD 

Lower  Mohawk  aqueduct 60,215  00 

Upper  Mohawk  aqueduct 30,815  00 

Bridges: 

Bridge  over  lock  No.  1 8,134  50 

Bridge  at  foot  of  lock  No.  22 3,021  50 

Bridge  at  foot  of  lock  No.  27 1,974  75 

Bridge  at  foot  of  lock  No.  30 6,830  00 

Bridge  at  foot  of  lock  No.  46 2,743  00 

Chaugf-hridge  head  of  upper  side-cut  lock 3, 909  00 

Change-bridge  head  of  lower  side-out  lock 3, 377  50 

Change-bi  idge  foot  of  lower  side-cut  lock 2, 243  00 

Culverts : 

LengtheniDg culverts • 1.599  00 

Removal  of  bench-walls : 

Excavation  of  earth  slope- wall,  and  slope- wall  rebuilt. ..  652, 000  00 

Eulargiug  oanal  at  various  points 9,925  00 

Deepening  canal  one  foot 626,500  00 


12,640,370  80 


139,078  00 


31,233  25 
1,599  00 

661,925  00 
626,600  00 
4,000,706  05 
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8Hmmar§  estimate  for  enlarging  one  of  the  present  looks,  eastern  division. 

Locks  Hoe.  1  to  46.  inclosive,  and  two  looks  At  West  Troy.  |2, 640, 370  80 

Enlarffing aqnednots i:i9,078  00 

Badges 31,233  25 

Culverts 1,599  00 

Eemoval  of  bencb-walls,  &o 552,000  00 

Enlarging  caoal  at  various  points 9,925  00 

Deepening  canal  one  foot 626,500  00 

Add  10  per  cent,  for  engineering  and  contingencies 400, 070  60 

Land  damages  and  removal  of  buildings 85,000  00 


$4,000,706  a*) 


485,070  60 
4,485,776  65 


MIDDLE  DIVISION. 


Estimates  for  enlarging  one  of  the  present  looks. 

Lock  No.  47,  lOi   feet  lift $66,927  00 

Lock  No.  48,  lOi   feet  lift 64,849  00 

LockNo.49,    6     feet  lift 55,546  00 

LockNo.50,    6Hfe«tlift 55,595  00 

LockNo.51,    5i    feetlift 53,57100 

Lock  No.  52, 11     feet  lift 71,000  00 

$367,488  00 

Removing  bencb-walls 158,000  00 

Bridge  at  lock  No.  49 7,343  00 

Deepening  canal  one  foot 210, 141  00 

375, 484  00 

742,972  00 
Add  10  per  cent,  for  engineering  and  contingencies 74, 297  20 


WESTERN  DIVISION. 

Detailed  estimate  for  enlarging  one  of  present  locks. 


817,269  20 


It«mt. 

Lock  Ka  61.  7  feet  lift. 

Quantity. 

Price. 

Amoant. 

QrnbbiDgand  clearing 

•100  00 

Bailineaod  drainlDfl:? - 



3,0(10  00 

2,.^^  00 

700  00 

1.875  00 

560  OU 

660  00 

Strth  excaTation 

.onbio  yards 

9.000 

700 

1,850 

3,000 

a,90u 

1.900 

S50 

200 

400 

S.390 

300 

31,200 

19.000 

94.000 

11.400 

^900 

3,00S 

1 

lOi) 

10  28 

1  00 

1  SO 

28 

3U 

50 

200 

8  00 

1  50 

13  00 

500 

60  00 

45  00 

20  00 

13 

8 

6 

Rock  exoayation 

SxoaTation  of  old  lock>walla 

Kmbaokment 

Paddllnff 

do.... 

do.... 

do.... 

do 

LioiM  • 

do  ... 

600  00 

Slope-wan  

do.... 

500  00 

Euhble-wall,  in  cement 

LooseBtone  

ManoiiTj  in  look-walla 

Concrete 

Oak 

do  ... 

do... 

do  — 

do.... 

1.200  00 

600  00 

30,160  00 

1.500  00 

1  872  00 

Pine 

..,, do.... 

540  00 

Hemlock 

do... 

1.880  00 

1.368  00 

632  00 

Wroogbtiron 

Cast  iron 

ponndt. 

.............do  ... 

Spike* 

do.... 

180  00 

8alphiir«  tand,  and  cement 

..per  look- 

100  00 

Jajntioglook.gatee 

do... 

linear  feet. 

30  00 

SnnbbtDg.poeto 

60 

60  00 

oks,  at  #6  per  cnbio  yard 

LcM  870  cnUo  yards  stone  in  lot 

50.6:n  00 
5,223  00 

......... 

45, 417  00 
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Detailed  eelimate  of  combined  locks  at  Laekport, 


Items. 


Two  04»inbiD«d  loo%i  on  new  Vam 
at  Lockyille,  nach  18  feet  lift 


Quaotlty.       Piioo.       Awoimt 


Grabbing  and  deariog 

Bailing  and  draining 

Earth  excavation .cubio  yards 

Embankment do.... 

Linirg  do.... 

Paddling do.... 

Slope-wall do 

Loose  atone do.... 

lavement  of  qaarHed  stones,  gronted do — 

Rnbble  wall,  in  cement do.... 

Masonry  in  look- walls do 

Masonry  in  cnWerts  and  wells do.... 

Concrete  masonry do..., 

White-oak  tirol>er feet,  board  measure 

White-pine  timber do 

Hemlock  limber do. ... 

Wrunghtiron pounds 

Ctintiron  do 

Spikes  and  nails do... 

Lead do.  . 

Painting perstmctnre 

Siilphnr  and  sand  oement do 

Snubbing-posts linear  f«et 


71,000 

40,000 

18,000 

18,000 

3,700 

400 

380 

900 

7,840 

800 

600 

08,000 

39,000 

473,000 

19,000 

16,400 

8,000 


900 


1100  00 

8,000  00 

88 

98 

SO 

30 

900 

1  SO 

3  00 

6  00 

13  00 

13  00 

5  00 

60  00 

45  00 

90  1^0 

19 

8 

6 

19 

60  00 

900  00 

60 


1100  ao 

3.000  00 

19,8m  00 

11, '.200  00 

6.000  00 

3.600  00 

7,400  00 

600  00 

9fi0  00 

5,400  00 

]Oi,»W00 

10,400  00 

3,000  00 

3,740  00 

1.75.'^  00 

9,466  00 

9,980  00 

1,31-2  00 

4i<0  00 

46  00 

60  00 

900  00 

190  00 


Total.. 


191.^«6  06 


Detailed  estimate  of  combined  locks  at  LockvilU. 


Itetna. 


Three  oombined  looks.  Noa.  67-71, 
each  18  6-10  feet  lift,  at  Loekport. 


Quantity.      Piloe.       Amoimt 


Ornbbing  and  clearing 

Bailing  and  draining 

Exfth  excaration cubic  yards. 

Rock  excavation do  .. 

Excavation  of  old  oement  walls do — 

Embunkment do... 

Fuddling do 

Lining do.... 

Loose  stone do.... 

Pavement  of  qnarrfed  stone,  grouted do... 

Rubble  wall,  laid  dry do.... 

Rubble  wall,  in  oement do — 

llasonry  in  look-wslls do — 

Musonry  in  concrete ....do 

White-oak  timber feet,  board  measure 

'NVhiie-pine  timber do — 

HemU)CK  timber do... 

Wrought  iron : ponnds 

Cast  iron do — 

Spikes  and  nails do — 

I.ei*d do 

Painting perstrnoture 

Sntpbnr  and  sand  cement do — 

Bearing  and  protecting  piles linear  feet. 

Snnlibing-posts  (stone) do... 

Iron  railing do — 


95,000 

30,000 

9,000 

8.000 

4,000 

4.000 

1,000 

900 

1,900 

740 

90,700 

1,500 

80,000 

50,000 

500,000 

31.000 

98,000 

15,000 

1,800 


91,000 
300 
580 


•450  00 

5,000  00 

98 

1  00 

1  50 

98 

30 

SO 

1  50 

300 

3  00 

600 

13  00 

5  00 

60  00 

45  00 

90  00 

19 

8 

6 

19 

100  00 

150  00 

95 

1  .10 

700 


6450  60 

5.000  Oil 

7,000  00 

30.<00  00 

3,000  00 

9.940  00 

1,900  00 

9.000  00 

1,500  00 

660  00 

3^600  00 

4,440  00 

969.100  00 

7,590  00 

4,  WO  00 

9.9S0  6D 

10,000  00 

3,790  09 

9,940  no 

000  (« 

916  00 

100  00 

ISO  00 

5^950  00 

450  00 

4,000  00 


Total., 


371,766  00 


Estimate  for  enlarging  present  locks,  and  constructing  new  tier  at  Loclq^ort  and  cut-off  at 

Lockvillt, 

Lock  No.  63,  5  feet  lift $56,109  00 

Look  No. 54,  7i  feet  lift 58,003  00 

Lock  No.  55,  6  feet  lift 58,593  00 

LockNo.56,  lOfeetlift 66,982  00 

Locks  No. 57-59,  two  locks,  each  12  feet  lift 191,895  00 

Lock  No.  60,  10  feet  lift 67,488  00 
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Lock  No.  61, 7  feet  lift $45,417  00 

Lock  No.  62,  9  feet  lift 53,475  00 

Lock  No.  63,  9  feet  lift 51,226  00 

Lock  No.  64.  10  feet  lift 65,598  00 

Lock  No.  65, 10  feet  lift 61,451  00 

Lock  No.  66,  9  feet  lift 64,288  00 

Locks  No.  67-71,  three  combined,  eaob  l^  feet  lift 371,766  00 

8alphnr-epriDf(  gaard-lock 48,627  00 

River-lock  at  ToDawand* 80,411  00 

Black  Rock  (foard-lock 53,145  00 

Ship-lookat  Black  Rook 19,386  00 

11,413,853  00 

New  onlyert  at  Lockville,  and  cnlTert  and  race  at  Lockport.    50, 579  00 

Enlarging  aqaedoct 69,945  00 

Bridges 58,000  00 

New  tow.  paths 13,000  00 

184,524  00 

Deepening  canal  one  foot 524, 000  00 

"2^722,977  00 

SUMMABT  OV  WESTERN  DIVISION. 

Enlarging  one  tier  of  present  looke  and  new  looke  at  Lockport  and  Lockville. 

Locks 11,413,853  00 

CuW«ile  and  race 50,579  00 

•  Aqoednote 62,945  00 

Bridges 58,000  00 

Tow-paths 13,000  00 

Deepening  canal  from  Wayne  Coontv  line  to  Lockport, 
and  improving  channel  between  Black  Rock  and  Bnf- 

£ftlo 624,60iD  00 

t2,122,9n  00 

Add  10  per  cent,  for  engineering  and  contingencies 212, 297  70 

Land  damages  and  removal  of  buildings 105,000  00 

317,297  70 


EASTERN  DIVISION. 

Detailed  eetUnate  qf  Fi^  Creek/eeder,  Erie  Ckinal. 


2,440,274  70 


Items. 


Qnantltiet. 


Priee. 


Amount. 


Total 
MDonnt. 


Beetion-wfrk, 

6rnbl>tnKMid  olaftring miles. 

Bailio^  and  draialBg do 

KxcftTation  of  earth onbio  jarda. 

Xxearatioii  of  rook do..., 

Kmbankmtrnt do.... 

Liaing do 

Paddllnffoarth do..., 

Slope- wall do 

Vertical  wall  in  oament do 

Vertical  wall,  dry do..., 

Banlock  timber feet,  board-meaanre. 

Msehanieai  itruetur«§. 

Box-colTerta 

ExtriMiooor  railroad'OiilTert 

Bailroad.Tiadaot 

Calrert  at  SuUon  386 

BMt  Branch  aqaeduot 

fTood  Creek  aqned  act , 

Oanada  Crook  aqnednct 

Dam  acroBB  West  Branch 

Sam  acroaa  Bast  Branch 

CaWert  at  BeaTor  Creek 

Bridges 

Drop  into  canal 


11 

11 

990.000 

1,000 

910,000 

5,00<» 

3,000 

8,000 

900 

800 

90,000 


$400  00 

100  00 

90 

1  00 

93 

50 

30 

900 

500 

3  00 

90  00 


1.690  00 


14.400  00 

1.100  00 

184.000  00 

1.000  00 

152.500  00 

9;  500  00 

900  00 

4,000  00 

1.000  00 

9,400  00 

400  00 


•394. 900  06 


95 


908  00 


14.580  00 

5.857  00 

930  00 

9,9M>  00 

19.500  00 
7,500  00 
4,500  00 
7,500  00 
3.750  00 
9,700  00 
5.050  00 
1,950  00 


Total. 


76.076  00 
430. 976  Oa 
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GENERAL  SUMMARY. 

Estimate  far  enlarging  one  tier  of  present  looks  wUK  new  looks  at  Lockport  and  LoekvitU,  and 

deepening  canal  one  foot. 

Eastern  division v $4,4a5,776  65 

Middle  division : 817,269  20 

Western  division 2,440.274  70 

Fish  Creek  feeder 430,276  00 

Total 8,173,596  56 


ONEIDA  SHIP-CANAL  ROUTE. 
report  of  jambs  s.  lawrence|  assistant  engineer. 

United  States  Engineer  Office, 

Oswego^  N.  F.,  December  20, 1874. 
Colonel  :  In  accordance  with  instructions  contained  in  your  letters  of  the  3d  and 
7tb  of  Angnst  last,  directing  me  to  make  a  reconnaissance  of  the  line  of  the  proposed 
Oneida  ship-canal,  and  to  prepare  an  estimate  of  the  cost  of  its  constniction,  I  have 
the  honor  to  submit  the  following  report,  with  estimates  for  the  same : 

REPORT. 

The  greater  portions  of  the  months  of  Angust  and  September  were  employed  in  mak- 
ing examinations  of  the  route  and  obtaining  data  for  an  eetimate  for  the  ooostmction 
of  the  Oneida  ship-canal. 

I  obtained  much  valuable  information  at  the  office  of  the  State  engineer  at  Albany, 
and  also  from  the  division  and  resident  engineers  at  Syracuse  and  Fulton  ;  but  after 
the  expenditure  of  much  time  in  the  search  for  information,  I  found  it  necessary  to  put 
parties  Into  the  field  to  make  measurements  aud  cross-sections  along  the  Oswego  and 
Erie  Canals,  without  which  I  could  not  have  made  a  reliable  estimate  of  the  cost  of 
the  work.  For  that  portion  of  the  line  from  Oswego  to  Oneida  Lake,  Mr.  M  S.  Kim- 
ball, of  Fulton,  the  resident  engineer  in  charge  of  the  Oswego  Canal,  supplied  me  with 
valuable  information,  maps,  profiles,  and  papers. 

For  that  portion  of  the  Erie  Canal  between  Durhamville  and  Albany  and  the  Oneida 
Canal,  now  under  construction  Arom  Durhamville  to  Oneida  Lake,  much  valuable  in- 
formation, together  with  plans,  maps,  and  profiles,  was  obtained  Arom  the  offices  of  the 
division  engineer  at  Syracuse  and  (be  State  engineer  at  Albany. 

I  am  also  indebted  to  Mr.  Martin  King,  assistant  engineer,  for  his  valuable  assistance 
in  the  preparation  of  that  part  of  the  estimate  relating  to  the  water-supply,  calcula- 
tions of  quantities  in  the  enlargement  of  aqueducts,  and  for  the  making  of  maps  and 
plans  accompanying  this  report. 

To  Mr.  W.  P.  Judson,  assistant  engineer,  I  am  also  indebted  for  valuable  asaistaoce 
in  making  surveys  of  the  canal  at  Cohoee  and  Albany,  and  estimates  of  the  work  to  be 
done  at  those  places ;  also  for  the  calculations  of  quantities  required  in  the  enlarge- 
ment and  rebuilding  of  culverts,  waste-weirs,  Ao. 

Valuable  information  has  been  obtained  from  tbe  State  engineer's  annual  reports, 
especially  that  of  1864,  on  the  enlargement  of  the  looks  and  canals  for  the  passage  of 
gunboats. 

The  distance  from  Oswego  to  Albany  by  the  shortest  line  is  200.447  miles.  By  taking 
the  Oswe^  and  Oneida  Biver  line  a  saving  of  about  a  million  dollars  may  be  made, 
but  the  distance  would  be  increased  to  207.935  miles.  The  shortest  line  is  theretore 
recommended. 

The  prism  of  the  proposed  canal  is  140  feet  at  the  surface  of  water,  120  feet  at  the 
bottom,  and  10  feet  deep. 

The  locks  are  185  feet  long,  29  feet  wide,  and  9  feet  of  water  on  the  miter-sill. 

TeeL 
The  ascent  from  Lake  Ontario  (Oswego)  to  the  summit-level  at  Durhamville  is.  181. 81 
Descent  from  Durhamville  to  Albany..' 426.96 

Total  lockage,  ascending  and  descending 608.77 

The  canal  is  to  be  constructed  on  the  line  of  the  Oswego  Canal  and  slack- water  navi- 
gation by  widening  and  deepening  the  canal  to  the  required  dimensions,  and  dredging 
and  improving  the  reaches  of  slack-water  navigation  to  Brandy  Brook  culvert,  one- 
half  mile  below  PhoBuix  and  20.5  miles  from  Oswego. 
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From  Brandy  Brook  culvert  a  short  cat  is  taken  to  a  bend  in  the  Oneida  Biver,  at 
Peter  Scott's  swamp,  a  distance  of  9.763  Tniles;  from  thence  along  the  Oneida  Biver, 
for  a  distance  of  H.(K)5  miles  (which  is  to  be  dredged  and  improved  where  required),  to 
a  point  near  the  month  of  Black  Creek ;  thence  by  another  short-cat  line,  2.125  miles, 
to  a  point  in  the  Oneida  Biver  near  Brewerton;  and  from  thence  along  the  river  to 
Oneida  Lake,  a  distance  of  1.253  miles. 

From  Brewerton  the  navigation  will  be  continued  through  the  Oneida  Lake,  21.339 
milee,  to  the  Oneida  Canal  (which  will  t>e  enlarged  to  the  size  required),  a  distance  of 
5.0ti2  miles,  to  its  Junction  with  the  Erie  Canal  at  Durham ville,  61.067  miles  from 
Oiiwego. 

Durbamville,  at  the  Junction  of  the  Oneida  and  Erie  Canals,  is  situated  nearly  mid- 
way of  the  Bome,  or  long,  level,  whioh  will  be  the  summit-level  of  the  proposed  Oneida 
sbip-canal. 

From  Durhamville  to  Little  Falls  the  enlargement  can  be  made  at  a  moderate  out- 
lay, there  being  no  difficult  or  costly  work  to  be  done ;  but  at  I^ittle  Falls  much  ex- 
pensive work  ooeurs,  involving  the  removal  of  a  large  amount  of  solid  work  to  obtain 
the  required  width  of  canal. 

From  Little  Falls  to  the  Upper  Mohawk  aaueduot  the  work  is  of  the  ordinary  kind, 
and  not  of  an  expensive  character ;  but  at  the  lower  end  of  the  aqueduct,  and  near 
locks  22  and  23,  heavy  rock -cutting  occurs,  and  continues  for  a  considerable  distance 
eastward. 

A  large  amount  of  slope-wall  will  be  necessary  to  protect  the  embankment  from  the 
wash  of  the  Mohawk  Biver,  between  the  Upper  and  Lower  Mohawk  aqueducts ;  and  a 
large  amount  of  slate-rock  must  be  romoved  in  widening  and  deepening  the  canal.. 

At  Coho«^s  slate-rock  occurs,  and  a  large  amount  must  oe  removed  to  give  the  neces- 
sary width  of  canal  at  this  place. 

From  Troy  to  Albany  more  slate-rock  occurs,  and  a  large  amount  must  be  romoved. 

A  large  amount  of  vertical  wall  must  be  built,  and  a  channel  dredged  through  the 
Albany  Basin  to  lock  No.  1. 

LOCKS. 

The  locka.aro  to  be  built  in  the  best  manner,  of  out  stone,  and  similar  to  the  best- 
built  locks  on  the  Erie  Canal. 

AQUEDUCTS. 

The  Schoharie  Creek  aqueduct  and  Upper  and  Lower  Mohawk  aqueducts  will  be 
enlarged  to  70  feet  width  of  wat.er-way,  the  piers  and  abutments  extended,  and  an 
entire  new  trunk  built  for  each.  The  smaller  aqueduct  will  be  enlarged  to  the  width 
of  the  canal|  the  piers  and  abutments  extended,  and  an  entire  new  trunk  built  for 
each. 

BRIDGB8. 

One  new  abutment  is  estimated  for  each  bridge,  and  new  superstructure  for  all,  as 
the  length  of  the  new  ones  will  be  twice  that  of  the  present  ones. 

'  CULVBRTS. 

When  the  areh  of  the  culvert  is  throe  feet  or  more  below  the  present  canal,  it  wiU 
be  extended  to  the  required  length  for  the  new  canal ;  but  where  the  crown  of  the 
arch  would  be  above  the  bottom,  it  will  be  taken  down  and  rebuilt  of  the  required  size. 

WASTB-WBIRS 

Will  be  rebuilt,  and  the  valves  and  iron- work  used  in  the  new  structures  when  found 
to  be  suitable. 

VBRTIOAL  AND  SLOPS  WALL. 

Vertical  wall  will  be  built  through  cities  and  villages,  and  slope- wall  on  all  other 
portions  of  the  canal,  except  through  rock-cuttings,  where  no  protection  to  the  sides 
of  the  canal  will  be  required. 

FISH  CREEK  VBEDER. 

The  quantities  upon  which  this  feeder  is  estimated  were  taken  from  the  report  of  the 
New  York  State  engineer  for  1864. 

WATER-SUPPLY. 

In  making  this  estimate,  one  hundred  lockages  per  day  have  been  determined  on  as 
snffldent  for  the  present  and  prospective  trade  for  some  years  to  come,  and  it  is  gen- 
erally admitted  that  in  the  ordinary  course  of  trade  two  lockages  will  pass  three  boats. 
Provision  will  therefore  be  made  for  the  passage  each  day  of  150  boatsl  each  boat  hav- 
ing a  capacity  of  28,000  bushels  of  wheat  when  towed,  and  25,000  bushels  in  boats  or 
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barflies  when  propelled  by  steam ;  and  shoald  the  iDcrease  of  trade  on  this  canal  de- 
mand it,  there  is  ample  means  for  an  enlarged  supply  of  water  for  its  accommodation. 
Commencing  with  the  long  level  of  the  Erie  Canal,  between  lock  No.  46,  at  Utica, 
and  lock  No.  47  at  Syracnse,  which  is  55.72  miles  long,  and  will,  when  the  prism  of  that 
portion  between  Dnrhamville  and  Utica  is  enlarged,  contain  263,316,900  cnbic  feet  of 
water,  and  will  require  5.311  days  to  fill  it,  the  supply  for  which  will  be  obtained  from 
the  following  feeders : 

FKBDBRS. 

Cable  foet 
per  minaie. 

Bu ttemut  Creek,  by  the  Orville  feeder,  for  the  season 500 

DeRnyter  reservoir,  through  Limestone  Creek,  38,891  cubic  feet  per  minute 
for  100  days ;  Limestone  Creek,  separate,  500  cubic  feet  per  minute  for  100 

days;  fortheseason 2,195 

Erieville  reservoir,  2,130  cubic  feet  per  minute  for  100  days ;  Chittenango 

feeder,  250  cubic  feet  per  minute  for  100  days ;  for  the  season 1, 263 

Cazenovia  Lake  reservoir,  3,115  for  100  days ;  for  the  season 1, 507 

Cowaselon  Creek  feeder 320 

Oneida  Creek  feeder 1,500 

Delta  feeder,  through  Black  Biver  Canal 1,294 

Wood  Creek,  at  Rome 125 

Mohawk  feeder 11.766 

Bott's  Creek  feeder,  2^  miles  east  of  Rome 1,400 

Oriskaiiy  Creek  feeder 4,561 

Jamesville  reservoir,  for  60  days,  2,000  cu  bic  feet,  per  season 600 

Being38,924,640  cubic  feet  in  24  hours 27,031 

Proposed  Fish  Creek  feeder 7,400 

Being  49,580,640,  cubic  feet  in  24  hours 34,431 

Summit-level,  between  Syrwmee  and  UOea, 

The  locks  at  the  ends  of  the  long  level  have  a  lift  of  11  feet  and  3  feet  respectively. 

Gabio  feet* 

The  lockage,  therefore,  for  100  boats,  per  day,  is  185'  X  29'  X  14' 7, 511.000 

L«»akage,  estimated  at  30  percent,  of  lockage 2,253,300 

Filtration  and  evaporation  on  the  enlarged  canal :  From  Utica  to  Dnrham- 
ville is  29.82  miles,  and  from  Dnrhamville  to  Oneida  Lake  5.08  miles : 

eqoal  to  34.09  miles,  at  3.80  cubic  feet  per  mile  per  minnte 19,097,280 

From  Dnrhamville  to  Syracuse,  being  that  portion  of  the  long  level  which  is 

not  to  be  enlarged,  26.62  miles  X  200  cubic  feet  per  mile  per  minute 7,666,560 

Leakage  and  waste  at  two  aqueducts 164,800 

Total  daily  supply  required 36,692,940 


Total  daily  supply  of  water 49,580,640 

Total  daily  supply  required 36,692,940 

Surplus  daUy 12,887,700 

From  lock  46,  at  Utica,  to  lock  34,  east  of  Little  Falls,  a  distance  of  31.03  miles,  the 
eanal  is  supplied  by  two  feeders,  and  the  lockage  and  leakage  from  the  summit-level 
at  Utica  are  as  follows : 

Cubic  feet 

One-half  of  the  surplus  from  the  summit-level  for  24  hours 6. 443, 850 

From  one  hundred  lockages,  lo5  X  29  X  3=1,609,500  }   -  ,  t%. .  ^„^  o  noo  "nui 

Leakage  of  locks,  30  peFoint 482,850  J  for24hour8 2,092.350 

Mohawl^lt^VrVat  LVt^^^^  19,357.920 

Total  daily  supply 27,894,120 

The  water  required  for  this  portion  of  the  canal  is  for  one  hun- 
dred lockages,  185  X  29  X  9,  equals 4,828,500  {  a  orr  ivui 

Leakage  of  looks,  .30  per  cent 1,448,550  S  o,^7.iio« 

Filtration  and  evaporation,  31.03  miles  x  380  cnbic  feet  per  mile  per  minute  16, 979, 616 

Leakage  and  waste  at  five  aqueducts 276,000 

Total  required 23,532,666 
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Cabio  feet. 

Total  daily  supply 27,894. 120 

TotiddaUy  supply  required 23,532,666 

Sorplus 4,361,454 

From  lock  34.  east  of  Little  Falls,  to  lock  38,  east  of  Schoharie  Creek 
fieeder,  30.47  miles,  the  supply  is — 

Cahlo  feet 
per  day. 

Lockage  and  leakage  from  the  upper  leyel 6,277,050 

Surplus  water  from  the  upper  level 4,361,454 

Karif  ci:Jr  f^;r:::::::::::::;'6:i^  \  n,402cabicfeetp«a.in«t.^58^ 

Total  daily  supply 35,607,3b4 

Required  for  one  hundred  lockages,  185  X  29  X  10^  =  5,633,250  )  ^,  .^„  -  ^oo  oo.^ 

Leakai^e  of  looks,  30  per  cent 1,689,975  iP®'^"*^-  ^•«^.'«^ 

Filtration  and  evaporation,  30.47  miles  X  380  cubic  feet  per  mile  per  minute  16, 673, 184 

Leakage  and  waste  at  five  aqueducts 96r!,800 

Total  required 24,965,209 

Total  daily  supply a^  697, 384 

Total  daily  supply  required 24,965,209 

Surplus 10,732,175 

From  look  28,  east  of  Schoharie  Creek  feeder,  to  look  19,  29.817  miles, 
the  supply  is : 

Cubic  feet 
per  day. 

Lockage  and  leakage  from  the  upper  level 7,323,12^ 

Surplus  water  frt>m  the  upper  level 10,732, 175 

Bezford  feeder,  10,979  oobic  feet  per  minute 15,809, 760 

Total  daily  supply 33,865,160 

Required  for  100  lockages,  185  X  29  X  Hi  =  6,169,750  )  a  non  <wr 

Leakage  of  locks,  30  per  cent I,b50,925  J ».uw,b7o 

Filtration  and  evaporation,  29.917  miles  X  380  c.  f.  per  mile  per  minute  ..  16, 315, 862 

Leakage  and  waste  at  four  aqueducts 736,000 

25,072,537 


ToUl  daily  supply a3,865, 160 

Total  daily  supply  required. 25,072,537 

Surplus 8.792,623 

From  lock  19,  west  of  Cohoes,  to  lock  3,  at  Troy,  12.162  miles,  the  sup- 
ply is: 

Lockage  and  leakage  from  the  upper  level 8,020,675 

Sorplus  water  from  the  upper  level 8,792,623 

Total  daily  supply 16,813,298 


Required  for  100  lockages,  185  X  29  X  11^^=6,035,625  )  ^  qar  qio 

Leakageof  locks,  30  per  cent 1,810,687  J 7,040,dl^ 

Filtration  and  evaporation,  12.162  miles  X  380  e.  f.  per  mile  per  minute .. .  6, 665, 046 

Leakage  and  waste  at  one  aqueduct 904,000 

Total  required 15,405,358 


ToUl  daily  supply 16,813,298 

Total  daily  supply  required 15,405,358 
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Cable  feet 
perd*y. 
From  lock  3,  West  Troy,  to  look  1,  at  Albanj  Basin,  6.487  miles,  the 
supply  is :  , 

Lockage  and  leakage  from  the  upper  level 7,846,312 

Sarplas  water  from  the  apper  level ^ 1,407  940 

From  the  Mohawk  River,  by  the  Cbamplain  Canal,  at  its  Junction  with 
the  Erie  Canal,  6,570  cubic  feet  per  minute 9,460  BOO 


Total  daily  supply 18,715  058 


Required  for  100  lockages,  185  X  29  X  15|  =  8, 315, 750  >  in  oin  AtK 

Leakage  30  per  cent 2,494.725  < 1U,»1U,475 

Filtration  and  evaporation,  6,487  miles  X  380  c.  f.  per  mile  per  minute. ...  3, 549, 686 

Total  required 14,360,161 

Total  daily  supply 18,715.052 

Total  daily  supply  required 14,360, 161 

Surplus 4,354,891 

Daily  water  tupply  and  demand /ram  DurkamviUe  to  Albany. 


Sopply. 


Donuad. 


Sorploa. 


Sommit-level  to  Uiioa,  look  46., 
From  Utica,  look  48  to  look  34  . 

From  look  34  to  look  38 

From  look  S8  to  look  19 

From  look  19  to  look  3 

From  look  3  to  look  1,  Albsoy. . 


49.580.640 
37, 894,  ISO 
35. 697.  364 
33,865,160 
16. 813. 396 
18,71S,0jS 


36.699.940 
33.53-1,661 
84  965.S09 
SS.07i,537 
15. 405. 358 
14.360,161 


13,867,700 
4,361,454 

10, 73^  175 
8,798,60 
1,407.940 
4.354.891 


K8TIMATBD  COST  OF  THB  ONBIDA  SHIP-CANAL. 

F^rom  Oewigo  to  DurlMmville  by  the  rieer  Une. 

For  excavation  of  earth  and  rock,  embankment,  slope 
and  vertical  wall,  culverts,  bridges,  aqueducts,  waste- 
weirs,  and  towing-paths t2» 357,559  50 

Locks  on  the  Oswego  Canal,  Oneida  River,  and  Oneida 
Canal ^ 1,741,611  00 

4,099,210  50 

Ten  per  cent,  for  engineering  and  contingencies 409, 921  05 

Land  damages 452,320  50 

From  Durhamville  to  Albany. 

Excavation  of  earth  and  rock,  embankment,  slope  and 

vertical  wall,  culverts,  bridges,  aqueducts,  waste- weirs, 

and  towing-paths $1^,203,607  00 

Looks,  including  side-cut  locks  at  Troy 3,078,668  00 

Protection-walls  on  the  Mohawk  River 183,309  00 

15,465,584  00 

Ten  per  cent,  for  engineering  and  contingencies 1 ,  546, 558  40 

Fish  Creek  feeder 430,276  00 

Land  damages 1,847,842  00 


$4,961.452  05 


19,290,260  40 
24,251,71215 


From  Oewego  to  Durhamville  by  the  oro$$-ent  line. 
For  excavation  of  earth  and  rock,  embankment,  slope 
and  vertical  wall,  culverts,  bridges,  aquoducts,  waste- 
weirs,  and  towing-paths $3,282,257  50 

Looks  on  the  Oswego   Canal,  Oneida  River,  and  the 
OneidaCanal 1,741,611  00 

5,023,868  50 

Ten  per  cent,  for  engineering  and  contingencies 502, 386  85 

Land  damages 397,341  50 


$5,923,506  86 


JV^ 


l^i 


\ 
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From  DurhamviUe  to  Alban}f» 

ExcavaHon  of  earth  and  rook,  embaDkment,  slope  and 
vertical  wall,  culverts,  bridges,  aqoedacts,  waste-weirs, 

aud towing-paths 112,203,607  00 

Locks,  including  side-cnt  locks  at  Troy 3,076,668  00 

Protection-wall  on  the  Mohawk  Biver 183,309  00 

•  15,465,584  00 

Ten  per  cent,  for  engineering  and  contingencies : . . .     1, 546, 558  40 

Fish  Creek  feeder 430,276  00 

Land  damages 1.847,842  00 

119,290,260  40 

25.213,857  25 


Syncnceto  DnrhamTille |9(L<I9 

DarhAmTiUe  to  Utioft S9.811 

Lock  4«  to  lock  34 3L030 

Lock  34  to  look  28 3a  471 

Lock  88  to  lock  19 39.<»7 

Lock  19  tolock3 ia.l6« 

Look3(olookl 6.379 

OneidA  Lake,  Oneida  Biver,  and 
Oewexo  Canal 61087 


hi 

0.5 


OvXrie/ML 


49,580.640 
87. 894, 120 
35,697.384 
33,865.160 
16.813.398 
18.715,052 

Abondaat 


Oubc/eet 


86. 763, 840 
16,979.616 
16. 673, 184 
16. 315, 868 
6.655,046 
3.549,686 


J 


Is 


OubU/§et 


7. 511, 000 
4. 8«>,  500 
5,633,850 
6, 169, 750 
6,035.685 
8,315,750 


1^ 


J' 


^11 


ChOtie/mA. 


%  418. 100 
1, 784. 550|^, 
8,658. 
2,586, 
3.  714. 687 
a,  404, 735^14, 


1,77584. 
(.98585. 


in 


OuMe/e$L 


36.698.940 

"1,533,660 

965.809 

».  07^  537 

15^405,358 

360, 161 


u 


0ubie/e4L 


18, 887, 700 
4.361,454 

10. 738, 175 
8,793,633 
1,407.940 
4,354,891 


By  reference  to  the  tabular  statement,  it  will  be  seen  that  the  smaller  surpluses  of 
water  occur  between  locks  46  at  Utioa  and  34  east  of  Little  Falls,  and  lock  19  west  of 
Cohoes  and  look  3  at  West  Troy. 

As  the  proposed  canal  will  be  3  feet  deeper  than  the  Erie  Canal,  the  quantity  may  be 
iocreased  by  widening  and  deepening  the  present  feeders,  or  by  the  construction  of 
ooe  or  more  of  those  proposed  by  Mr.  0.  A.  Olmsted,  civil  engineer,  in  his  report  to  the 
oaoal  commissioners  in  1871,  and  shown  on  the  map  of  feeders  and  reservoirs  attached 
to  his  report,  a  copy  of  which  is  herewith  sent. 

The  quantity  or  water  required  for  locku^e  is  estimated  on  the  capacity  of  each  lock, 
iDd  no  allowance  made  for  displacement  or  water  by  the  boat  when  in  the  locks ;  there 
will  he  a  saving  of  lockage- water  in  proportion  to  the  draught  of  the  boat,  the  heaviest 
Isden  boat  requiring  the  smallest  amount  of  water. 

Only  one-half  of  the  supply  of  water  to  the  summit-level  being  nsed  eastward,  there 
fematns  for  the  trade  westward,  and  by  the  Oneida  Canal  to  the  lake,  6.443,850  cubic 
feet  per  day,  after  providing  for  one  hundred  lockages  per  day,  loss  bv  leakage,  evapo- 
ration and  tiltration  on  the  summit-level,  and  the  canal  to  Oneida  Lake,  thus  showing 
that  an  abundant  supply  may  be  obtained  for  the  enlarged  canal  by  adding  to  the 
present  supply  the  quantity  to  be  obtained  from  the  Fish  Creek  feeder,  which  is  pro- 
vided for  in  this  estimate.  A  map  of  the  country  around  Fish  Creek,  showing  the 
location  of  the  feeder,  will  accompany  this  report. 

Referring  a^in  to  the  report  and  map  of  Mr.  C.  A.  Olmsted,  civil  engrintor,  it  will 
he  seen  that  additional  supplies  for  the  summit-level  may  be  obtained  at  a  moderate 
outlay,  when  the  increase  of  trade  shall  require  them. 

The  Oswego  Biver  portion  of  the  route  is  abundantly  supplied,  as  it  receives  the 
water  of  the  Oaeida  Lake  country  by  the  Oneida  River,  and  the  water  from  a  long 
chain  of  lakes  by  the  Seneca  River,  which,  meeting  at  three  river  points,  form  the 
Oswego  River,  and  from  thence  give  an  abundant  supply  for  the  enlarged  canal  to  ita 
jnnetion  with  Lake  Ontario  at  (Hwego. 

Respectfully  submitted,  by  your  obedient  servant, 

JAMES  S.  LAWRENCE, 


Mijor  JoHK  M.  Wilson, 

Carps  ofEnginear$f  BvU  Col  U,  S.  A. 


AstUttmt  Engineer. 
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EelinuUe  for  seeUon-work  from  Oswego  to  Durhamville. 


QoMititlet  and  items. 


From  Otweeo  loirer  bridse  to  lock  18 : 

8.338  cabio  yards  rock-oxoftYAtion per  on.  yd. 

From  lock  18  to  look  17: 

8,200  cnbio  yard!  earth-excaratioa perccyd. 

3,150  cubic  yards  rock-excayation do... 

4,060  cabic  yardu  old  vertlc*!  wall do... 

10.370  cubic  yards  vertical  wall  to  be  bailt do... 

990  cable  yards  removiog  one  pier  of  UtiOA-atreet  bridge . .  .do. . . 

89U  cubic  yards  rebuilding  pier  of  bridge do... 

AlteriiiK  span  of  bridge 

565  cubic  yards  maaonry,  3-arob  eolvert per  en.  yd. 

From  lock  17  to  Oswego  dam : 

fie.SKX)  cubic  yards  earth-exoayatton per  en.  yd. 

5.iiS0  cubic  yards  old  vertical  wall do... 

93.430  enbic  yards  vertical  wall  to  be  built do... 

Weigb-lock  to  be  removed 

560  cubic  yards  masonry  in  a3-arcb  cnlvert  per  on.  yd. 

904  cubic  yards  masonry  in  abutments  of  bridge do... 

140  linear  feet  bridge  superstmoture per  lin.  ft. 

994  cubic  yards  masonry  on  bridge-abntments per  eu.  yd. 

140  linear  feet  bridge-superstructure perltn.ft. 

From  guard-look  6  and  dam  to  look  No.  16 : 

40,700  cubic  yards  earth-excavation per  on.  yd. 

11,&00  yards  rook-excavation do... 

4,000  cubic  yards  slope-wall do... 

3.430  cubic  yards  lining do... 

9)0  cubic  yards  culvert  masonry do... 


From  lock  Ko.  16  to  lock  Ko.  15 : 

16,400  cubic  yards  earth-excavation per  cu.  yd . . 

19.000  cubic  yards  rock-excavation do  — 

5.000  cubic  yards  embankment do — 

3.040  cubic  yards  slope-wall do.... 

9,600  cubic  yards  liniug do — 

From  look  No.  15  to  look  No.  14: 

9.000  cubic  yards  earth-exoavatioo per  on.  yd.. 

8,000  cubic  yards  rock-excavation do... 

4,160  cubic  yards  slope- wall do — 

3.570  cubic  yards  lining do — 

From  lock  No.  14  to  lock  No.  13: 

76,700  cubie  yards  earth-excavation per  on.  yd.. 

51.500  cubic  yards  rock-excavation do... 

^,850  cubic  yards  slope- wall do. . . 

7,600  cubic  yards  lining do... 

From  lock  No.  13  to  lock  No.  19 : 

94.400  cubic  yards  eartb-excavation percu.  yd., 

9,950  cubic  yards  slope- wall do... 

9,530  cubic  yards  lining do... 

From  lock  Na  19  to  guard-lock  5: 

907,500  cubic  yardu  earth-excavation per  cu.  yd.. 

153.800  cubic  yards  rock -excavation do... 

18.840  onblo  yards  slope. wan  .  do... 

16,160  oubic  yarda  lining do... 

994  cubic  yards  masonry  in  bridge-abutments do... 

140  linear  feet  bridge-superstructure per  lin.  ft. 

From  guard-look  5  to  lock  11 : 

33,500  cubic  yards  earth-exoavation per  en.  yd. 

14.^00  cubic  yards  rock-excavation do . . . 

7.080  cubic  yards  slope-wall do... 

6,070  cubic  yards  liDing do... 

994  cubic  yards  bridge-masonry do... 

140  linear  feet  bridge^uperatruoture per  lin.  ft. 

From  lock  No.  11  to  took-Na  10 : 

163,700  cubic  yards  earth-excavation per  eu.  yd. 

11,080  cubic  yards  slope- wall >.».• ^ do... 

9,460  cubic  yards  lining do... 

294  cubic  yards  masonry,  C.  and  R.  bridge do  .. 

140  linear  feet  bridge-superstructure per  lin.  ft. 

994  cubic  xards  inaaoury,  R.  bridge percu.  yd. 

140  linear  feet  bridge-superstructure per  lin.  ft. 


Price. 


19  50 


98 
1  00 

75 
500 
1  00 
800 


900 


98 

75 

500 


900 
800 

95  00 
800 

95  00 


98 
1  00 
1  75 

50 
960 


98 
1  00 

98 
1  75 

50 


98 
100 
1  75 

50 


98 

1  00 

I  75 

50 


98 

1  75 

50 


98 
1  00 
1  75 

50 

8  00 

95  00 


1  00 

1  75 

50 

800 

95  00 


98 

1  75 

50 

800 

95  00 

8  0'» 

95  00 


Amount 


190.845  00 


9,996  00 
3.150  00 
3.045  00 
51, 350  Oil 
990  00 
9,390  00 
1,600  60^ 
5,085  00 


7,806  00 
3.915  00 
117, 100  00 
700  00 
5,040  00 
9,359  00 
3,500  00 
9,359  00 
3.500  00 


13,016  00 

11.400  00 

7,000  ''0 

1,715  00 

9,007  60 


4,509  00 
19,000  00 
1.400  00 
5,390  00 
1.300  00 


9,088  00 
8,000  00 
7.280  00 
1,785  00 


91. 476  00 
51,500  00 
15,487  50 
3,800  00 


6,839  00 
5,169  50 
1,965  00 


58,100  00 
153,800  00 

33,970  00 
8.080  00 
3,359  00 
3,500  00 


9,380  00 
14,800  00 
13,390  00 
3,035  00 
9,353  00 
3.500  00 


Digitized  by 


45,596  00 
19,aM«) 
4,730  00 
3,353  00 
3.500  00 
9,359  00 
3,500  00 

CjOOg 


Total 


•90,845  00 


68,536  00 


146,355  00 


36,538  00 


31,619  00 


19,753  00 


91,963  50 


13,950  50 


957,809  00 


45,457  00 
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Qaantitiee  ftnd  items. 


Amoant. 


ToUl. 


Fmn  lock  Ka  11  to  look  Na  10— Continaed. 

480  enbio  jards  mMoory  in  aqnedaot per  on.  yd. 

86,(KK>  feei  (b.  m.)  timber  and  plank  in  superatmotare  per  1 ,000  ft. 
1,100  ponnds  bolta,  aplkea,  and  naila : per  lb. 

From  look  No.  10  to  lock  Na  9: 

7.909  cubic  yards  earth-«xcavation per  oa.  yd. 

470  cubic  yards  slope- wall do... 

400  cubio  yutis  lining do... 

From  look  Na  0  to  lock  Ko.  8: 

49,300  cubic  yards  eartb .excavation per  co.  yd. 

37.100  cubic  yards  rookexoavation do... 

10,760  cubic  yards  vertical  wall do... 

2,960  cubic  yards  slope- wall do  .. 

1,940  cubic  yards  lining do... 

588  cubic  yards  bridge- masonry do  .. 

960Unear  Teet  dooble-traok  bridge per  lin.  ft. 

994  cubic  yards  bridge-masonry per  on.  yd. 

140  linear  feet  bridge-superstructure per  lin.  ft. 

From  look  'So.  8  to  gtiard-lnck  No.  3 : 

47,600  cubic  yaras  earth-excavation per  en.  yd. 

98,950  cubic  yards  rock-excavation do. . . 

3,890  cubic  yards  nIope-waU do... 

3.340  cubic  yards  lining ! do... 

904  cubic  yards  bridge-masonry do . . . 

140  linear  feet  bridge-superstructure per  lin.  ft. 

From  guard-lock  No.  3  to  lift-lock  7 : 

196.800  cubic  yards  eartb -excavation per  en.  yd. 

15,0:10  cubic  yards  slope-wall do... 

19,900  cnbio  yards  lining do... 

From  lock  Na  7  to  lock  No.  6 : 

341,000  cubic  yards  earth-excavation per  on.  yd. 

99,000  cubic  yards  rock-excavation do.*.. 

19,030  cubic  yards  slope- wall do... 

16j300  cubic  yards  lining do... 

From  lock  Na  6  to  Brandy  Brook  culvert : 

378.700  cubic  yards  earth-excavation per  cu.  yd. 

38,000  cubic  yards  rock-excavation do... 

•   99,500  cubic  yards  slope-wall do... 

19,300  cubic  yards  lining do... 

Changing  spans  of  two  road-bridges 


98 
1  00 
1  75 

50 


19  00 

60  00 

06 


1  75 
50  : 


98 

1  00 

5  00 

I  75 

50 

8  00 

40  00 

8  00 

95  00 


98 
1  00 
1  75 

.50 

8  00 

95  00 


1  75 
50 


98  I 
I  00 
1  75 

50 


14.390  00 

5. 160  00 

66  00 


9. 016  00 

8«  50 
900  00 


11.844  00 
37.106  00 
53,800  00 

3,955  00 
970  00 

4,704  00 
10,  400  00 

2,35-2  00 

3,500  00 


13.398  00 
28,  P.'W  00 
6,807  50 
1, 670  00 
2.359  00 
3.500  00 


3.'!.  504  00 

26,  a-i-i  00 

6, 450  00 


95,480  00 
29,000  00 
33,  .109  50 
8,150  00 


l(]9o36  00 

38.000  00 

39, 375  06 

9,650  00 


190.996  00 


128, 625  00 


56,607  50 


68,239  00- 


165, 932  50 


193,  061  00 
9,000  00 


I.  440.  850  50 


H.  Ex.  49. 
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From  lower  bridge^  Oswego,  to  Brandy  Brook  culvertf  at  Phcenix,  20.5  mil^. 


Quantities  and  items. 


8,336  cubic  yards  rock-excavatioo per  ca.  yd 

394,900  cubic  yards  rock-excavation do.... 

1,560.500  cubic  yards  earth-excavation do 

5.000  cubic  yarcls  enibaokment do. . . 

9,9^  cubic  yards  old  vertical  wall  to  be  removed ! <lo . . . 

44,45»cubicyards  vertical  wall  to  be  built do — 

193.170  cubic  yards  slope-wall do 

105,600  cubic  yards  lining  for  slope-wall do... 

8,940  cubi)  y^^s  masoory  io  caual-bridees do... 

1,1*20  linear Yeet  superstructure  in  caoal^ridges per  lin.  ft 

260  linear  feet  supfrstructure  in  canal-bridges do... 

1,348  cubic  yards  raastinry  ic  culverts percn.  yd 

290  cubic  yards  masonry  in  river-bridge  to  be  removed do . . . 

290  cubic  yards  masoi  ry  in  river-bridge  to  be  built do  . . 

3  spans  of  bridges  to  be  changed per  span 

Aqueduct-enlargement 

Removing  weigblock 


Price. 


19  50 

1  00 

28 

98 

75 

5  00 
1  75 

50 

6  00 
25  00 
40  00 

9  00 

1  00 

8  00 

,000  00 


Lift-lock  No.  18... 
LifD-lock  No.  17 . . 
Guard-look  No.  6., 
Lift-lock  No.  16... 
Lift-lock  No.  15 . . 
Lift-look  No.  14... 
Lift-lock  No.  13.. 
Lift-look  No.  19  . 
Guard-lock  No.  5. 
Lift-lock  No.  11.. 
Lift  lock  No.  10  . . 
Lift  lock  No.  9  . . . 
Lift-lookNo.  e... 
Goard-lock  No.  3. 
Lift-lock  No.  7.... 
Guard-lock  No.  8. 
LlftlookNo.  6... 
Guard-lock  No.  1. 


Amount 


190.845 

394.900 

436,940 

1.400 

6,960 

229,250 

215, 547 

59.800 

2:).  590 

28,000 

10,400 

19.139 

990 

9,390 

3,000 

9,546 

700 


80,551 
76.605 
56,558 
67,8t« 
76.015 
71.411 
78,876 
77,865 
56,505 
84,657 
65,493 
69.695 
78,597 
59,808 
56,646 
58,087 
59,  779 
50,9i7 


ToUL 


11,440,850  5t 


1.2U.886  00 
9,658,73650 


^timate  for  cross-cut  linSy  Oneida  River  to  Brewerton, 

DisUnce 
in  feet. 

Qnantitiea  and  items. 

Price. 

Amount 

Total    • 

14.586 

From  Brandy  Brook  culvert  to  Oneida  River,  (point  B:) 

1,508,000  coble  yards  eartb-excavation per  cub.  yd. 

$0  28 

$429,240 

300,500  cubic  yards  rook-excavation do  ... 

1  00 

300,500 

49,268 

From  Peter  Soott's  swamp  (point  B)  along  the  Oneida 
River  to  (point  A): 

494,000  cubic  yards  earth-excavation per  cub.  yd 

S5 

106,000 

11,920 

From  mouth  of  Black  Creek  (point  A)  cross-cut  to  inter- 
section of  Oneida  River,  near  Brewerton: 

1 ,010,000  cubic  yards  earth-excavation per  oub.  yd 

28 

289.800 

161,800  cubic  yards  rock-excavation do 

1  00 

161,800 

6,618 

From  intersection  of  cross-out  along  the  Oneida  River  to 
Brewerton  bridge: 

83,400  cubic  yards  earth-excavation per  oub.  yd 

35 

90,850 

$1,994,190 

74,692  I  Equal  to  14  146  miles. 

4, 070  i  From  Brewerton  bridge  to  10  feet  water  In  Oneida  Lake: 

73,300  cubic  yards  earth  excavation per  cub.  yd 

25 

18.325 

105,600 

From  the  10-foot  water-line  at  the  west  end  to  the  10-fuot 
water-line  at  the  (fast  end  of  Oneida  Lake. 

3,000 

From  the  lOfoot  water-line  at  the  east  end  of  the  lake  to 
lock  No.  6  of  the  Oneida  Canal : 

/ 

36,800  cubic  y arda  earth-excavation per  cub.  yd . 

25 

9,  too 

5,470  linear  feet  of  j)ier per  lin.  ft 

10  00 

54,700 

40  linear  feet  of  pier do 

Equal  to  91.339  miles. 

90  00 

800 

83,095 

112.670 

26,e35 

IfYora  lock  No.  6,  Oneida  Canal,  to  the  Junction  with  the 
Erie  Canal  at  Durbaraville  (e<iual  to  5.089  miles) : 

738,000  cubic  yards  earth-excavation per  cub.  yd 

Equal  to  26.421  miles. 

26 

906.640 

906,640 

139, 505 

Carried  forward 

1,581,855 

Digiti 
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From  Brandy  Brook  culvertf  at  Phamix,  by  the  cro$9'Oi^t  line  to  Oneida  Lake,  and  thenee  hy 
Oneida  Can€U  to  DurhamvilU. 


Distance 
in  feet 

Qaantltiet  and  items. 

Price. 

Amoant 

TotaL 

Bronfi^h^  forward 

$1,583,855 

87.456 

89,128 
80,968 

From  Brandy  Brook  oalvert  to  Oneida  River,  at  Peter 
Scott's  swamp: 

92,6^8  on  bio  yards  slope- wall peronb.  yd. 

19,448  cnbic  yards  lining do  ... 

On  cross <;nt  line  f^om  the  month  of  Black  Creek  to  the 
intersection  of  Oneida  River,  near  Brewerton: 

17.456  cnbic  yards  slope- wall per  onb.  yd. 

14,960  cubic  yards  lining do.... 

On  Oneida  Canal: 

39,300  cubic  yards  slope- wall per  onb.  yd. 

33,688  cubic  yards  lining. do.... 

7,018  cubic  yards  graveling  tow-path  — , do — 

1,844  cobic  yards  arch  culvert  masonry  . .  .per  cub.  yd. 

3.234  cobio  yards  bridge do  — 

1,540  linear  feet.  11  bridges do.... 

1  75 
50 

139,704 
9,724 

30,548 
7.4eO 

itf,835 

1  75 
50 
50 

68,775 
16,  «44 
3,509 

9  00 

8  00 

25  00 

16,596 
25.872 
38,500 

S6, 835  '  Equal  to  5.082  miles. 

Carrie  forward 

1, 841, 40^ 

From  Brandy  Brook  culvert^  at  Phoenix,  by  the  cross-cut  line  to  the  Oneida  River,  and  thence 
to  Brewerton  ;  thence  by  Oneida  Lake  and  the  Oneida  Canal  to  DurhaniviHe. 


Locks. 

Amount 

TotaL 

Brought  forward 

$1,841,407 

Lift-lock  No.  1.  Oueidtt  River 

f.'S8.492 
65, 070 

Liffc-lock  No.  2.  Oneida  River - 



123,562 

Lift-lock  Na  6,  Oneida  Canal.... 

84.367 
63. 3-22 
62,507 
61,831 
61.936 
72,200 

Lift-lock  Na5,  Oneida  Canal 

Lifi-lockNa4  Oneidai'aual 

Lift-look  No.3  Oneida  Canal 

Lift-lock  Na  2,  Oneida  Canal 

Lift-lock  Na  1,  Oneida  Caual - --- 

406.163 

Total 

S,  371, 132 

BPECIMEN  METHOD  OF  ESTIMATING  COST  UP  LOCKS. 

Estimate  of  lock  No,  16,  Oswego  Canal,  8.666  feet  lift. 


Quantities  and  items. 


Bailing  and  draining   

7.000  cnbic  yards  earth-excavation I>er  cub.  yd 

3.400  cubic  yards  rock  excavation,  requiring  blasting do 

900  cubic  yards  embankment do  ... 

900  cnbic  yards  lining  and  graveling do.... 

200  cnbic  yards  puddling   do 

100  cubic  yards  slope-wall  and  paving do — 

180  cubic  yards  loose  stone do 

100  cubic  yards  vertical  wall  in  cement do — 

90  cubic  yards  vertical  wall,  dry  do 

3,172  cubic  yards  masonry  in  look-walls do  — 

330  cubic  yardu  masonry  in  culverts do 

300  cnbic  yards  concrete-masonry do 

100  cubic  yards  qnarried-stone  pavement do  . . . 

45,000  feet  boara-measnre.  white-oak  timber  and  plank.  ..per  1,000  ft. 

M,400  feet,  board-measure,  white-pine  timber do 

2K&,000feet  board-measure,  hemlock  timber do — 

IIJOO  pounds  wrought  iron I>er  pound. 

6,500  pounds  oast  iron do 

4,100  ponnds  spikes  and  nails do — 

600  pounds  lead    do 

8  tnubbing-posts each 

Painting 

Sulphur  and  sand  cement 


Price. 


$0  28 

1  00 
28 
50 
30 

2  00 

1  50 
6  00 

3  00 
13  00 

9  00 
5  00 

2  00 
60  09 
45  00 
20  00 

12 
08 
06 
12 
600 


Amount 


$4,000 

1,960 

3,400 

252 

150 

60 

200 

270 

960 

270 

41,236 

2,970 

1.510 

2tK) 

2,700 

l,09e< 


TotaL 


$37,  t^ 


UigitizedbyCjQQQLC 
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ONEIDA  8HIP-CANAI/— SUMMARY  OF  CR088-CUT  LINE. 

From  Osicego  to  Durhamville  by  way  of  the  cross  cut  line  from  Phcenix  to  the  Oneida  Biver^ 
and  through  the  Oneida  Lake  and  Oneida  Canal  to  the  Erie  Canal  at  Durhamville. 


I>Utanoe  in 
miles. 


SO.  500 
14. 146 
21.339 

5.0e2  I 


Estimated  cont  from  Oswego  to  Pbcenix 

Estimated  cost  from  Phoenix  to  Bre werton 

Estimated  cost  from   Brewerton   throagh  the 
Oneida  Lake  to  the  Oneida  Canal. 

Ooeida  Lake  Canal 

f  ;ros8-cat  lines,  Oneida  River 

Oneida  Cansl 

do 

Oneida  River 

Oneida  Canal 


Add  10  per  cent,  for  engineering  and  contingen- 
cies. 
Land-damages 


Excavation 

do 

Excavation  and  piers . 


Excavation , 

Slope-wall 

..      do 

Culverts  and  bridges. 

Locks 

do 


Amoont 


|3.<»8,73«30 

1,  S94. 190  DO 

63,0-25  00 

S06.640  00 
87,456  00 
89.128  00 
80,966  00 
123,563  00 
406,163  00 


5,033,868  50 
502,386  85 

397.341  50 


5. 923, 596  85 


ONEIDA  SHIP-CANAL — ONEIDA  RIVER  LINE. 

From  lower  bridge,  OewegOy  to  Brandy  Brook  culvert  at  PheeniXj  20.5  milee. 


Qaantities  and  items. 


8,338  cubic  yards  rock- excavation per  en.  yd. 

394,200  cubic  yards  rock -excavation do 

1,560,500  oabio  yards  earth-excavation do 

K,000  cobic  yards  embankment do 

9,280  cubic  yards  old  vertical  wall  to  be  removed do 

44,450  cubic  yards  of  vertical  wall  to  be  built do 

123,170  cnbic  yards  slope-wall do.... 

105,600  cubic  yards  lining  for  slope- wall do. ... 

8,940  cubic  yards  masonry  in  canal- bridges do 

1,190  linear  feet  superstruciure  in  bridges per  lin.  ft. 

960  linear  feet  superstructure  in  bridges do 

1,348  cnbic  yards  masonry  in  culverts per  on.  yd . 

S90  cnbic  yards  masonry  in  bridges  to  be  removed do.... 

S90  cubic  yards  masonry  in  river-bridges  to  be  built do 

3  spans  of  river-bridges' to  be  changed each 

Aqiiednct  enlargement 

Removing  weigh-lock 

Lift-look  No.  18 

Liftlock  No.  17 ^ 

Guard-lock  No.  6 W 

Lift-lock  No.  16 

Lift-lock  No.  15 

Lift-lock  No.  14 

Lift-lock  No.  13 

Lift-lock  No.  12 , 

Guard-lock  No.  5 

Lift-lock  No.  11 

Lift-lock  No.  10 

Liftlock  No. 9 

Lift-lock  No.  8 

Guard-lock  No.  3 

Liftlock  No. 7 

Guard-look  No.  2 , 

Lift.lockNo.6 

Guard-lock  No.  1 


Price.   Amount 


ToUL 


12  50 

1  00  I 

28  I 

38  I 

75 

5  00  I 

1  75  I 

50  i 

8  00 
25  00 
40  00 

9  00 
1  00 
8  00 

,000  00 


r2o, 

394, 
436, 

1. 

6, 

222. 

215, 

52, 


845  00 
200  00 
940  00  I 
400  00  I 
960  00 
250  00 
547  50 
800  00  I 
520  00 
000  00 
400  00 
132  00  I 
290  00 
320  00  I 
000  00 
546  00 
700  00 


551  00 
605  00 
558  00 
8^  00 
015  00 
411  00 
876  00 
865  00 
505  00 
657  00 
493  00 
695  00 
527  00 
808  00 
646  00 
087  00 
772  00 
927  00 


II,  440, 650  50 


1,211,886  00 
Carried  forward ! i    8,652,736  50 
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J^trer  line  from  Brandy  Brook  enlvert  io  Bretoerion  bridge^  Oneida  Lake. 


DUUnoe  iD  feet  I 


I 


Qnaatities  and  items. 


Amonnt. 


TotaL 


Brmndy  Brook... 


<yaard.]ockl  to  6 

Gturdlock  1   to 

Change-bridge. 

Three  RiTers  . . . 

From  Brandy 
Brook  onlven 
to  Three  Rivers, 
15.367  feet. 

18,300  feet 

4a;968feet 

31.675  feet 

Midfeet 

Caaghdenoy  

BrewertonlH,998 
eooal  to  91.634 
nllea. 


Brought  forward 

From  Brandy  Brook  onlvert  to  Three  Rivers 

Point: 
937,600  cnbio  yards  earth-exoaratlon .  .per  cu.  yd . 

2S»,000  cubic  yards  rock -excavation do — 

5,660  cubic  yards  vertical  wall do 

13,53S  cubic  yards  slope-wall do.... 

11,594  cubic  yards  lining do 

971  cubic  yards  culvert-masonry do — 

294  cubic  yards  bridge-masonry do. . . . 

140  linear  feet  bridge-finperstrncture.  .per  lin.  ft.  I 

971  cubic  yards  culvert-masonry percu.yd. 

940  cable  yards  bridge-masonry do : 

140 linear  feet  bridge-snperstmcture.  .per  lin.  ft. 
1  swing-bridge 

From  Three  Rivers  Point  along  the  Oneida  River, 
to  Brewerton  bridge  at  Oneida  Lake :  | 


137,400  cubic  yards  earth^xcavation.  .per  on.  yd 

4t4.0O»  cubic  yards  earth-excavation do 

192.800  cubic  yards  eartb-exoavation do  — 

83.400  cubic  yards  earth-excavation do 

Nal  guard-lock  at  Phcenix 

766  cubic  yards  swing-bridge  masonry,  per  ou.  yd. 

Superstructure-iron 

Swing-bridge 


13.652,736  90 


$0  98 
1  00 
5  00 
1  75 
50 
9  00 

8  00 
25  00 

9  00 
8  00 

80  00 


166.528  00 

29,000  00 

28,300  00 

23,681  00 

5.797  00 

8,739  00 

2.352  00 

3,500  00 

8.739  00  , 

1,920  00 

2.800  00 
12,596  00 


193.  592  03 


8  00 


Graveling:  towing-paths  from  Brandy  Brook  col 

vert  to  Three  Rivers  Point i 

Liftrlock  No.  I.Oneida  River I 

Lift-lock  No.  3,  Oneida  River 


34,350  00 

106.000  00 

48,200  00 

20.850  00 

50,927  00 

6.128  00 

8.000  00 

12,596  00 


287, 051  00 


Carried  forward  . 


2,134  00 
58.  492  00 
65, 070  00 


195,096  00 

.1  3,250,435  50 


Oneida  Bioer  line,  from  Three  Rivera  Point  along  the  Oneida  River ^  through  the  Oneida  Lake 
and  Canal,  to  the  Erie  Canal  at  Durhamville, 


Distance 
in  feet. 

QuanUUes  and  items. 

Price. 

Amount 

TotaL 

Brought  forward i 1 

|3, 959,  435  5 

4,070 

Brewerton  bridge  to  lOfoot  water  line,  Oneida  Lake : 

73,300  cubic  yards  earth -excavation per  cu.  yd. 

From  the  10  foot  water-line  of  the  west  end  of  the  lake  to 

10  25 

118.325 

18,395  00 

105.600 

the  10-foot  water-line  at  the  east  end. 

3,000 

From  the  10-foot  water-line  at  the  esst  end  of  Oneida  Lake 

to  lock  No.  6  of  the  Oneida  Canal : 

5,470  linear  feet  of  pier 

per  lin.  ft. 

10  00 

54,700 

40  linear  feet  of  pier 

36  800 cubic  yaras  earth-excavation  .... 

r.do.... 

90  00 

800 

per  CO.  yd. 

95 

9.200 

64,700  00 

«,835 

From  lock  Na  6.  Oneida  Canal,  to  junction  with  the  Erie 

Canal  at  Durhamville : 

738.000  cubic  ysrds  earth -excavation 

percu.yd 

25 

184.500 

39.300  cubic  yards  nlope-wall 

39,688  cubic  yards  lining 

Road  and  change  bridges : 

do.... 

1  75 

68,775 

do.... 

50 

16,344 

969,610  00 

3,234  cubic  yards  bridge-masonry 

do... 

800 

25,872 

1,844  cubic  ysrds  oulvert-roasoury 

do.... 

9  00 

16,596 

1,540  linear  feet  (11)  bridges 

Lift-lock  No.  6.  Oneida  Canal    

per  lin.  ft 

25  00 

38.500 

80.968  00 

1      84  367 

Lift-lock  No.  5,  Oneida  Canal 

63,322 

Lift-lock  No.  4.  Oneida  Canal 

:      62,507 

Lift-look  No.  3,  Oneida  Canal 

1      61,831 
;      61. 936 

• 

Lift-lock  No.  2,  Oneida  Canal 

Lift-lock  No.  1.  Oneida  Canal 

72,200 

Total 

1 

406,163  00 

4, 099, 910  50 

Digiti 


zedbyV^OOgle 
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SPECIMEN  OF  METHOD    OF    ESTIMATING    COST  OF    LOCKS,  ONEIDA  SHIP-CANAL,  ONEIDA 

BIVEIC  LINE. 

Estimate  of  lock  No.  16,  Opcego  Canal,  8,666  feet  lift. 


Quantities  and  items. 


Bailinj;  and  drainiDK 

7,000  cubic  yarda  eartliexcavation per  ca.  yd.. 

3,400  cubic  yards  rockexciwation.reqoiriog  blasting do... 

900  cubic  yards  embankment  do — 

3C0  cubic  jai«  s  lining  and  graveling do — 

900  cubic  yar(?8  puddliug do 

100  cubic  yards  flope-wall  and  paving do — 

180  cubic  yards  loose  Rtone do — 

160  cubic  yards  vertical  wall,  in  cement do.... 

90  cubic  vMida  vertical  wall,  dry do... 

3,17*2  cubic  yards  masonry  in  lock-walls do... 

330  cubic  yat OS  masonry  in  culverts do.... 

300  cubic  yardA  concrctt -masoury do.... 

100  cubic  yards  quarriodstone  pavement do 

45.0C0  Ifcet,  b.  ra.,  white.oak  timber  and  plaok per  M  ft.. 

S4,400  ff<'i,b.  m.,  white- pine  timber do... 

5105,000  feet,  b.  m.,  hemlock  timber do . . . 

ll.eOO  pountis  wrouKht-iron per  lb.. 

8,500  poundn  cast-iron do 

4,100  pounds  spikes  and  nails do... 

600  pounds  lead do 

8  snabbing-posta each.. 

Painting 

Salpbur  and  sand  cement 


Price.      Amount. 


$0  28  j 
1  00  I 
28 
50  ' 
30 
900 
1  50 
6  00 
3  00 
13  00 
9  00 

5  00 
9  00 

60  00 
45  00 
90  00 
19 
08 
06 
13 

6  00 


$4,000 

1.960 

3,400 

259 

150 

60 

90t> 

970 

960 

970 

41,936 

2,970 

1,500 

900 

9,':oo 

1.098 

4.100 

1,416 

680 

946 

79 

48 

50 

50 


TotaL 


$67,888^00 


ONEIDA  SHIP'OANAL— ONEIDA  BIVER  LINE. 


from  Osxeego  to  the  Three  Rivera  Point,  thence  along  the  Oneida  River  to  Brewerton,  thenee 
through  Chuida  Lake  and  the  Oneida  Canal  to  the  Brie  Canal  at  DurhamviUe, 


Distsnce 
in  miles. 

Items. 

Amount 

TotaL 

90.500 

Oswego  to Phcenix  (Brandy  Brook) 

#2.659,736  50 

606,699  00 
839.775  00 

91.634 
91.339 

Phoenix  to  Three  Rivers  Point,  thenoe  along  the  Oneida  River 

to  Brewerton 

Through  the  Oneida  Lake  to  the  Oneida  Canal ) 

5.oe9 

Thence  along  tbe  canal  to  Durhamville > 

Add  10  per  cent,  for  engineering  and  oon1)ngenoies 

14.099,910  50 

68.555 

409. 991  05 
459,390  50 

I/And*damage8 ..^^.^..^^. 

Total 

869,94155 

4,961.459  05 

ONEIDA  SHIP*  CANAL. 

EBtimaled  coat  of  aectionfrom  DurhamvilU  Station  to  Rome  Stationf  860. 
Quantities  and  items. 


9,580,000  cubic  yards  earth^xcavation per  on.  yd . 

lOO. 700  cubic  yards  paddling do 

90.800  cubic  yards  vertical  wall do. ... 

192,960  cubic  yards  f>lope< wall do. 


104.800  cubic  yards  lininff do. 

94,000  cubic  yards  graveuug,  tow-path do. 


O&elda  Creek,  aqueduct : 

1,591  cubic  yards  of  masonry per  o^i.  yd.. 

30,750  feet,  b.  m.,  oak  timber per  1,000  ft.. 

18,000  feet,  b.  m.,pine do 

30,0«0feef,  b  m.,  hemlock do 

800  pounds  spikes  and  nails per  lb.. 

330  cnbio  yards  masonry,  arch-cnlvert per  en.  yd . . 

16  500  feet,  b.  ni.,  b«>rolock per  1,000  ft.. 

150  pounds  iron  spikes  and  nails per  lb.. 


itizedbyCjOOgle 
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Estimated  oo$i  of  aecOan  from  Durkamville  Station  to  Borne  Staiiotiy  860— Continned. 


Qaantitiea  and  items. 


Price. 


Ooeidft  Creek  aqnednct — Continued. 

370  cubic  yards  masf^nrj'  in  arcb-onlvert per  en.  yd. 

29.500  feet,  b.  m..  hemlock per  1,000  ft. 

300  pounds  spikes  and  nails per  lb. 

370  cubic  yards  masonry  in  arch-culvert per  cu.  yd . 

S9.500  feet,  b.  ra.,  hemlock per  1,000  ft. 

300  pounds  spikes  and  nails per  lb. 

296  cubic  yards  raasmiry  in  arch*cu]vert per  cu.  yd. 

32,500  feet,  b.  m.,  hemlock per  1.000  ft. 

350  pounds  spikes  and  nails per  lb. 

296  cubic  yards  masonry  in  arohoulvert per  ca.  yd . 

32,500  feet.  b.  m.,  hemlock  per  1,000  ft. 

350  pounds  spikes  and  nails per  lb. 

296  cubic  yards  masonry  in  aroh-culvert per  cu.  yd . 

32.500  feet.b.  m..  hemlock  ..  per  1,000  ft. 

3S0  pounds  spikes  and  nails perlU. 

296  oub^c  yards  masonry  in  aroh-onlvert per  cu.  yd. 

32.300  feet,  b.  m.,  bemlock per  1,000  ft. 

350  pounds  spikes  and  nails per  lb. 

105  cubic  yards  masonry  in  aroh-culvert per  cu.  yd . 

13.500  feet,  b.  m  ,  hemlock per  1,000  ft. 

100  pooiidfl  spikes  and  nails per  lb. 

225  cubic  yards  masonry  in  arch-culvert per  cu.  yd. 

22.500  feet,  b.  m.,  bemlock per  1,000  ft. 

300  pounds  spikes  and  nails per  lb. 

225  cubic  yards  masonry  in  aroh-culvert per  ou.  yd . 

22,500  feet,  b.  m.,  hemlock  per  1,000  ft. 

300  pounds  spikes  and  nails ' per  lb. 

304  cubic  yards  masonry  in  arch-eolvert per  cu.  yd . 

16.500  feet,  b.  ra  ,  hemlock. per  1,000  ft. 

9GD  pounds  spikes  and  nidls per  lb. 

95  cubic  yards  masonry  in  arch-culvert per  on.  yd. 

7,000  feet,  b.  m.,  hemlock    per  1,000  ft. 

100  pounds  spikes  and  nails per  lb. 

274  cubic  3rftrds  masonry  in  arohoulvert per  ou.  yd . 

14.500  feet.  b.  m.,  hemlock per  1,000  ft. 

200  pounds  spikes  and  nails ., per  lb. 

122  oubio  yards  masonry  in  arch-culvert per  ou.  yd . 

13.200 feet,  b.  m..  hemloek ptr  1,000ft. 

150  pounds  spikes  and  nails per  lb. 

200  oubio  yards  masonry  in  arch-culvert per  on.  yd. 

15.750  feet.  b.  m.,  hemlock per  1,000  ft. 

200  pounds  spikes  and  nails per  lb. 

SB5  cubic  yards  masonry  in  arch  culvert perco.yd. 

22.500 feet,  b.  m.,  hemlock per  1,000  ft., 

300  pounds  iron  spikes  and  nails per  lb., 

448  oubio  yards  of  masonry  in  waste- weir percu.yd.. 

9,000  feet,  b.  m..  oak  timber,  &o per  1,000ft.. 

6,600  feet,  b.  m.,  pine  timt>er,  &o do 

19,600  feet,  b.  m..  hemlock do 

1,800  pounds  iron  spikes  and  nails per  lb.. 

5.770  cubic  yards  masonry,  brid j(e-abutments per  cu.  yd . . 

2,793  linear  feet  bridtte-anperstrnoture per  lln.  ft. . 

280  linear  feet  bridj^j-superatracture do 

140  linear  feet,  1  railroad  bridge do 

Do... do 

Do do... 

Do do.... 

Do do... 

Do do.... 


Carried  forward.. 


19  00 
XO  OU 

06 

9  00 

20  00 
06 

A  00 

20  00 

06 

9  00 

20  00 

06 

9  00 

20  00 

OG 

9  00 

20  00 

06 

9  00 

20  00 

06 

9  00 

20  00 

06 

9  00 

20  00 

06 

9  00 

20  00 

06 

9  00 

20  00 

06 

900 

20  00 

06 

4  00 

20  00 

06 

4  00 

20  00 

06 

9  00 

20  00 

06 

9  00 

60  00 

45  00 

20  00 

06 

800 
25  00 
40  00 
88  00 
65  00 
48  00 
54  00 
25  00 
28  00 


Amount. 


Total. 


#3,330 

590 

lb 


3,3:K) 

590 

18 


2,664  ; 
650 
21  I 


2.664 
650 
21 

2,»i4 
650 
21 


2,664 
6o0 
21 


945 

270 

6 


2,025 

450 

18 


2,025 
450 

18 


2,736 

330 

12 


885 

140 

6 


2,466 

290 

12 


488 

264 

9 


80U 

315 

12 


2,025 
450 

18 


4,032 
540 
297 
392 
108 


46,232 
69,825 
11,200 
12,320 
9.  100 
6,720 
7,560 
3,500 
3,920 


|3, 9.38  00 
3, 938  00 
3,335  00 
3,335  00 
3,335  00 
3,335  00 
1,221  00 
2.493  00 
2»493  00 
3.078  00 
1.001  00 
2,768  00 
761  00 
1,127  00 
2.493  00 

5,369  00 


170, 377  00 


1, 370, 593  00 
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Estimated  coat  of  section  from  Rome,  station  860,  to  Utica,  station  1660. 


Qaantities  and  items. 


Brongh t  forward 

2  384, BOO  cubic  yards  earth-excavatfoD per  en.  yd 

96,000  cubic  yatds  puddliug do 

29,03'2  cubic  yards  vertical  wall do 

99,020  cubic  yards  liniug do 

109,900  tubic  yards  slope- wall do 

SS,i^  oiibic  yards  grareliug,  tow-path do 

Oritkany  aqueduct, 

376  cubic  yards  masoDry  in  foundation  and  backing per  en.  yd 

791  oiibic  yards  masonry,  arches  and  face- work do 

15  cubic  yanis  masonry,  copiog do 

2*29,000  fet)t.  board- measuro,  oak  Umber  and  plank per  1,000  ft 

36,000  feet,  board-measure,  pine do 

20,800  feet,  board-meannre.  hemlock do 

20,950  pounds  iron  ties,  bolts,  and  spikes per  lb 

Saquoit  oguedueL 

280  cubic  yards  masonry,  foundation  and  backing per  cu.  yd 

4ld  cubic  yards  masuury,  arches  and  face-work do 

11  cubic  yards  masonry,  coping do 

157,750  feet,  board-measure,  oak  timber per  1,000  ft 

24,b00  toet,  board-measure,  pine do 

14.750  feet,  boar<l-roeasure,  hemlock do 

14,500  pounds  iron per  lb 

310  cubic  yards  arch-culvert  masonry per  en.  yd 

16,500  feet,  board-m«^asure,  hemlock  timber,  Sec pvr  1,00^  ft 

100  pounds  iit)n per  lb 

367  cubic  yards  double  arcb-culvort  masonry  per  cu.  yd 

22.500  feet,  board-measure,  hemlock  timber,  &o per  1,000  ft 

100  pounds  iron per  lb 

730  cubic  yards  box-culvert  masonry per  cu.  yd 

13,200  feet,  boaid-measure,  hemlock  timber.  See per  1.000  ft 

100  pounds  iron per  lb 

448  cubic  yards  waste-weir  masonry per  en.  yd 

25,000  feet,  board  measure,  hemlock  timber,  &o per  1 ,000  ft 

10.000  feet,  board-measure,  pine do 

1,800  pounds  iron per  lb 

6,720  cubic  yards  bridge-masonry perca.  yd 

1,960  linear  feet,  14  road-bridges perlio.ft 

1,540  linear  feet,  11  road-bridges do 

140  linear  feet,  1  road-bridge do 

140  linear  feet,  1  road-bridge do 

140  linear  feet,  1  road-bridge do 

260  linear  feet,  9  rculroad  swing-bridges do 

Removing  weigh-look  at  Utica 


Price. 


10  28 

30 

5  00 

50 

1  75 

50 


4  00 

9  00 
13  UO 
CO  00 
45  00 
20  00 
06 


4  00 

9  to 
13  00 
60  00 
45  00 
20  00 
06 

9  00 

SO  00 

06 

9  00 

20  00 

06 

4  00 

SO  00 
06 

9  00 

20  00 

45  00 

06 

8  00 
L5  00 
38  00 
60  00 

64  00 
107  00 

65  00 


Amount. 


1667,774  00 
itt*,  SCO  00 

145, 160  00 
49.  510  00 

193, 325  00 
11.111  00 


1,504  00 
7, 119  00 
195  OU 
13,  740  00 
1,6:20  00 
516  00 
1.257  00 


Carried  forward 3,741,132  00 


1,120  00 

3, 744  00 

143  00 

9. 465  00 

1, 116  00 

295  00 

670  00 


Total 


$1,370,593  00 


1,094.650  00 


25,651  00 


2,790  00 

330  00 

600 


3,303  00 

450  00 

tf  00 

2, 9'iO  00 

264  00 

6  00 

4,032  00 
500  00 
450  00 
106  00 


53,760  00 
49,000  00 
56,520  00 
8,400  00 
8,960  00 
14.  960  00 
23,600  00 

700  00 


10. 753  00 


3.126  00 


3.759  00 


3,190  00 


5. 090  00 


S17, 420  00 
700  00 


Estimated  cost  of  section  from  Vtioa,  station  1660,  to  Ilion^  station  2260. 


Qaantities  and  items. 


TotaL 


Brought  forward 

1,615,500  cubic  yards  earth-ezcav^ation per  cu.  yd, 

73, 100  cubic  yards  puddling do 

16,294  cubic  yards  vertical  wall do 

82,008  cubic  feet  slope- w all do 

74.390  cubic  yards  lining do  .. 

16,666  cubic  yards  graveling,  tow-path do 


Furgerson's  aqueduct. 

109  cubic  yards  masonry,  in  foundation  and  backing per  cu.  yd 

153  cubic  yards  masonry,  arch  and  faoe  work do 

8  cubic  yards  masonry,  coping do 

56,300  feet,  board-measure,  oak per  1,000  ft. 

9.000  feet,  board-measure,  pine do 

0,750  feet,  board-measure,  hemlock do 

5,'^00  pounds  iron  bolts  and  spikes per  lb. 


10  26  1506,284  00 


30 

5  00 

1  75 

50 

50 


4  00 
9  00 
13  00 
60  00 
45  00 
20  00 
06 


21,  930  00  ' 

91,  470  00  1 

143,514  00 
37,  195  00  1 

8,333  00 

1 

436  00  1 

l,3n  00  1 
104  00 

3, 376  00  1 
4i»5  00 

135  00 

312  00 

#2,741.132^ 


810, 726  00 


Digitized  by  ^ 
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Eiiiwuited  coat  of$ectUm  from  Utioa,  $tati<m  1660,  to  llion,  station  2260. 


QoftotiUes  and  items. 


FnMfUtfart  oqu^dueL 

iM  cnblc  yarda  iDMonry,  in  foandation  and  baoliing per  on.  yd 

364  cobic  yards  maaonry,  arohei  and  faoe-work do — 

6 cubic  jaj^  maaonry, coping do... 

106,000  feet,  board-meaaare,  oak per  1,000  ft 

17,000 feet,  board-meaanre.  pine do... 

9,500  feet,  board-measore,  hemlock do  .. 

9,900  poonds  iron  bolu  and  spikes per  lb 

IHan  aqutduet 

131  cubic  yards  maaoory,  fonndation  and  backing per  en.  yd. 

945  cubic  yards  niasonr}',  arches  and  face-work do — 

10  cubic  yards  masonry,  coping do — 

109  000  feet,  board-measure,  oak per  1,000  ft 

17.000  feet,  board-meaaare,  pine do... 

9.^ feet,  board-measare,  hemlock do... 

9,9M  pounds  iron  bolu  and  spikes per  lb 

95  cable  Tarda  masonry,  arch  onWert per  en.  yd 

7.000  feet,  board-measare,  hemlock per  1,000  ft 

50  pounds  spikes per  lb 

995  cubic  yards  masonry  in  aroh-culTert per  cu.  yd 

99.730  feet,  bosrd-measure,  hemlock per  1,000  ft 

100  pounds  spikes per  lb 

95  cubic  yards  masonry  in  arch-culvert percu.yd 

7,500  feet,  board-measare,  hemlock per  1,000  ft 

50  ponnda  spikes per  lb 

995  cubic  yards  masonry  in  aroh-calvert percu.yd 

160u0feet,  board-measare,  hemlock per  1,000ft 

50  pounds  spikes per  lb 

995  cubic  yards  masonry  in  aroh-calvert per  oa.yd 

99,750  feet,  board-measare,  hemlock per  1,000  ft 

100  pounds  spikes per  lb 

199 cubic  yarda  masonry  in  box-calvert  per  en.  yd. 

13,950  feet,  board-measare.  hemlock per  1,000  ft 

100  pounds  spikes  and  nails per  lb 

199  cubic  yards  masonry  in  box-cnlvert percu.yd 

13.850  feet,  board-measnre.  hemlock per  1,000  ft 

100  pounds  spikes  and  naila per  lb 

199  cubic  ywda  masonry  in  box-oalvert per  ca.yd 

13,950  feet,  board- measure,  hemlock per  1,000  ft 

100  pounds  spikes  and  nails «.perlb 

4,998  cubic  yards  masonry  in  bridge-abutments per  on.  yd 

9.3M  linear  feet,  17  road-bridgea perlin.ft 

940 linear  feet,  7  road-bridges do... 


Carried  forward . 


14  00  ' 

9  00 
13  00 
60  00  . 
45  00 
90  00  I 
06 


4  00 

y  uo  , 

13  00  I 
60  00 
45  00 
80  00 
06 


524  00 
3,905  00 
130  00 
6. 540  00 
765  00 
190  00 
5»7  00 


900 

20  00 

06 

h55  00 
140  00  1 
3  (0  1 

9  00 

90  00 

06 

2,025  00 

455  00 

6  00 

900 

90  00 

06 

675  00  ' 

150  00  1 

3  00 

900 

90  00 
06 

2,655  00 

320  00 

3  00 

9  00  , 
20  00 
06 

2,025  00 

455  00 

600 

4  00 

20  00 

06 

488  00 

265  00 

6  00 

4  00 

90  00 
06 

iSS  00 
265  00 
6  00  , 

4  00 

90  00  , 
06 

4Ad00  1 

265  00  1 

6  CO 

8  00  , 
25  00 
40  00 


34,384  00 
50.500  00 
37.600  00 


TotaL 


112, 207  00 


10, 951  00 

998  00 

9.486  00 

828  00 

9,978  00 

9,486  00 

750  00 

7S9  00 

759  00 

131. 484  00 


3,  724, 700  00 


Estimated  cost  of  section  from  Ilion,  station  2260,  to  Little  Falls,  station  6. 


Quantities  and  items. 


I  Price. 


Brought  forward i 

1.463.850  cubic  yards  earth-excavation percu.yd.'  |0  98 

33,000  cubic  yards  rock-excavation do...  .  100 

59,400  cubic  yards  paddling do  — '  30 

9.714  cubic  yards  vertical  wall do 5  00 

73,856  cubic  yards  slope-wall do '  1  75 

63  916  cubic  y^rus  lining do 50 

li364  cubic  yards  graveling,  tow-path do ,  50 

Fulmer  Ortek  aqueduct. 

913  cubic  yards  masonry percu.yd.  4  00 

341  cubic  yards  masonry do — ;  »  00 

11  coble  jarda  coping do i  13  00 

169.000  feet  boaru-measate,  oak per  1,000  ft  60  00 

96,e00feet,  board-meaaare,  pine do 1  45  00 


TotaL 


1409.878  00 
33,000  00 
17,820  00 
13,  570  00 
129, 248  00 
31.958  00 
7, 182  00 


13. 734, 700  00 


642. 656  00 


8.VI  00 
3,  069  00  I 

nil  00 
10, 140  00 


Digitized  by  VjOOQIC 
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NAVIGATION   OP   THE   MISSISSIPPI    RIVER. 
Estimated  cost  of  section  from  lUoHf  <ftJ.— Continued, 


QuantltieA  aod  items. 


14.750  feet,  board-m<*ft9are,  hemlock per  1,000  ft 

15,500  poands  bolts  aud  spikes per  )b 

194  cubic  yards  masonry  in  double  culvert :  per  en.  yd 

14,400  f(F«t,  board- measure,  hemlock per  1,000  ft 

200  pounds  spikes  and  nails per  lb 

435  cubic  yards  masonry  In  box-culverts per  en,  yd. 

13,500  fnet,  boajd-measure,  hemlock per  1,000  ft 

SOO  pounds  spikes  and  nails per  lb 

391  cubic  yards  masonry  waste- weir per  en.  yd 

10.000  feet,  board-measure,  oak per  1,000*  ft 

6,600  feet,  board-measure,  pine   do... 

14.000  feet,  board-measure,  hemlock do... 

1,500  pounds  spikes  and  nails per  lb 

1,984  cubic  yards  masonry,  bridge-abutments per  en.  yd 

1,680  linear  feet,  12  road  bridges per  It 

140  linear  feet,  1  road-brid;$e do... 


Carried  forward . 


Price.  I   Amount. 


#20  on 

06 

9  00 

80  00 

06 

4  00 

SK)  00 

06 

9  00 
60  00  j 
45  00 
20  00 

06 : 

8  00  I 
25  00  I 
3d  00 


1295  00  1 
930  00  1 

1,746  00  1 

28S  00  1 
12  00  1 

1.  740  00 

370  00 

12  00 

15, 874  00 
42.000  00 
5, 320  00  j 


Total 


$16, 6i6  00 


>  2, 046  00 


1  2,022  00 

3, 519  00 
600  00 
297  00 
2t<0  00  I 
90  00 


4,786  00 


63,192  00 


4,45d.02ti00 


Estimated  cost  of  section  from  Little  Falls,  station  6,  to  Fort  Plain,  station  840. 


Quantities  and  items. 


Price. 


Amount. 


TotaL 


Brought  forward -. 

1  912,400  cubic  yards  earth-exoavation per  en.  yd 

311,951  cubic  yards  rock-excavation do 

94,700  cubic  yards  puddling do... 

5,200  cubic  yards  vertical  wall do 

123,336  cubic  yards  slope-wall do 

105.718  cubic  yards  llnlnst do 

23.166  onblc  yards  graveling,  tow-path do 


I 


CastU  Vreek  aqueduct 

396  cnbic  yards  masonry,  backing  and  foundation per  en.  yd 

1.035  cubic  yards  masonry,  face- work  and  arches do. . . 

12  cubic  yards  masonry, coping do.... 

22,650  feet,  board -measure,  hemlock per  1,000  ft 

217.800  feet,  board-measure,  oak do 

34,200  feet,  board-measure,  pine do... 

19,950  pounds  iron per  lb 

SvmXL  waste-vmr, 

12  cubic  yards  masonry per  on.  yd 

2,000  feet,  board -measure,  pine per  1,000ft 

50  pounds  iron  spikes  and  nails per  lb 

Towing-path  bridge, 

SOOO  feet. board-measure,  pine per  1,000  ft 

100  pounds  iron  spikes  ana  naiU i.....per  lb 

Sridgts. 

3,087  cubic  yards  bridge-masonry per  on.  yd 

2,940  Unear  feet,  21  road-bridges perlin.ft 


10  38 

1  00 

30 

5  00 

1  75 

50 

SO 


4  00 
9  00 
13  00 
20  00 
60  00 
45  00 
06 


6  00 

45  00 

06 


$535,472  00 
311,951  00 
2^  410  00 
26,000  00 
215.8%*  00 
52.a')e  00 
11.563  00 


1,304  00 
9,315  00 
156  00 
453  00 
13.068  00 
1,539  00 
1, 197  00 


72  00 

90  00 

300 


45  00 
06 

90  00 
6  00 

800 
35  00 

34,696  00 
73,500  00 

Carried  forward . 


$4,450,098  00 


1, 188, 113  < 


37,039  00 


165  00 


96  00 


98L196  00 


5,7«S,«30  00 


Estimated  cost  of  section  from  Fort  Plain,  station  840.  to  lock  29,  stations  1959  +^* 


Quantities  and  items. 


Price. 


Amounts 


TotaL 


Brought  forward 

3,639,200  cnbic  yards  earth-exoavfttlon per  ou.  yd . 

29,000  cubic  yards  rock  excavation do 

132,400  cu  bic  yards  puddlin  g do ... . 


$0  28 

1  00 

30 


n38,976  00 
29,000  00 
39,720  00 


$5,7«3.630  60 


Digitized  by  VjOOQIC 


NAVIGATION   OP   THE   MISSISSIPPI    RIVER. 
E$timated  eo9i  of  9ecHon  from  Fori  Plain,  ^c. — Continaed. 


165 


Qoantities  and  items. 


ITO.MH  cabic  yarda  slope-wall *. per  on.  yd 

146,27dcubio  yarda  Hnuir do 

31,100  oabio  yards  graT<eUog.  tow-path do. .. 


Fwrt  Plain  tiqueduet, 

341  cnblo  yards  IDS sonry per  on.  yd. 

1,398  onbio  yarda  masonry do.... 

13 cnbio  yards  masoDry,  oopinc do... 

S5.300  feet,  board-measnre.  hemlock per  1,000  ft 

955.3.^)  feet,  board-measnre,  oak do 

40,000  feet,  board-measure,  pine do'.. 

83,400  pounds  iron p«rlb 

Cknu^ofiarie  aqusducL 

341  cubic  3rftrds  masonry per  on.  yd 

1,398  cubic  yards  masonry do... 

13 cabic  yards  masonry,  copinfc do... 

35,300  feet,  board-measare,  bemlook per  1,000  ft 

955.350  feet,  board-measnre,  oak do... 

40.900 feet,  board-measnre,  pine do... 

83,400  poonds  iron per  lb 

Spraker*9  aqueduct, 

341  enhio  yards  masonry per  en.  yd 

1,396  cobic  ysrds  masonry,  fkoe-work do.... 

14  cnbic  yards  masonry,  coping do — 

85.300  feet,  board-measnre,  nemlook per  1.000  ft. 

355.3M)  feet,  board-measure,  oak do.... 

40.800 feet,  board-measnre, pine do... 

33^400  pounds  iron « per  lb 

AuriesvUU  aqueduct 

390  cnble  yards  masonry per  en.  yd. 

1.035  cnbic  yards  masonry do.... 

11  cabie  yards  masonry,  coning .do... 

89.K50  feet,  board-measnre,  ^emlook per  1,000  ft 

817.800  feet,  board-measnre.  oak do... 

34.300  feet^  board-measnre,  pine do... 

19,950  pounds  iron per  lb 

Schoharie  Creek  aqueduoL 

9..'>8t  cnbio  yards  masonry per  oa.yd. 

3,747  cnbic  yards  masonry do... 

SO  cnbic  yards  masonry.  o«plBs do... 

775.0r>0  feet,  board-measnre,  oak per  1,000  ft 

134,000  feet,  board-measure,  pine do — 

77,350  pounds  iron per  lb 

5,476  enbio  yards  bridge-masonry per  on.  yd 

i690  linear  feef^  33  road-bridges per  lin.ft 

960  linear  feet,  S  road-bridges do — 

Do do... 

990  cnbio  yards  masonry,  aroh-enlrert per  en.  yd 

19,000  feet,  board-measare,  hemlock  timber per  1,000  ft. 

5,000  feet,  boai^d-measore,  plank do — 

100  pounds  iron  spikes  and  naUs per  lb 

9M)  cnbic  yards  Bsasonry.  arch-cnlTcrt per  cu.yd 

18,000  feet,  board-measure,  hemlock  timber per  1,000  ft 

5,000 feet,  board* raea«ure.  hemlock  plank do... 

100  pounds  spikea  and  nails per  lb 

900  cnbic  yards  masonry,  arch-onlvert per  cu.yd 

10.000  feet,  board-measnre,  hemlock  timber per  1,000  ft 

4,000  feet,  board-measure,  hemlock  plank do — 

100  pounds  spikes  and  nails per  lb 

900onbto  yards  masonry,  arch-culvert per  en.  yd 

10,000  fee£  board-measure,  hemlock  timber per  1,000  ft 

4.000  feet  board  measure,  htMlook  plank do... 

100  poonus  iron  spikes  and  nails per  lb 

740 eobie yards  masonry  in  waste-weir per  cu.yd. 

166,900  feet.  h(Msr(*-meaenre,  hemlock  timber per  1,000  ft 

34.000  feet,  board-measure,  hemlock  plank do... 

SOO  pounds  iron  spikes  and  nails per  lb 


Price.      Amount 


$1  75 
50 
50 


4  00 
9  00 
13  00 
M  00 
60  00 
45  (0 
06 


4  00 

9  CK) 
13  00 
90  00 
60  00 
45  00 
06 


4  00 

9  00 
13  0<) 
90  00 
60  00 
45  00 
06 


4  00 
9  00 
13  00 
90  00 
6000 
45  00 
06 


400 

9  00 

13  00 

60  00 

45  00 

06 


1398.383  00 
73. 139  00 
15,550  00 


1,364  00 

11,689  00 

169  00 

506  00 

15,321  00 

1,  800  00 

1,404  00 


1.364  00 

11,689  00 

169  00 

;06  00 

15,391  00 

l.crOO  00 

1,  404  00 


1,364  00 

11, 669  00 

lr9  00 

506  00 

15.391  00 

1,809  00 

1.404  OU 


1,304  00 

9, 315  00 

143  00 

453  00 

13,068  00 

1,539  00 

1,197  00 


10,394 

33,793 

767 

46.500 

6,030 

4,641 


600 
95  00 
98  00 
38  00 

43.808  00 

115.500  00 

7,840  00 

10,640  00 

9  00 

SO  00 

90  00 

06 

1,960  00 

940  00 

100  00 

600 

9  00 

90  00 

90  00 

06 

900 

90  00 

90  00 

06 

1,980  00 

940  00 

100  00 

6  00 

1.800  00 

900  00 

80  00 

600 

9  00 

90  00 

90  00 

06 

1.800  00 

200  00 

80  00 

6  00 

9  00 

90  00 

45  00 

06 

6.660  00 

3,338  00 

1. 530  00 

30  00 

TotaL 


11,194,767  «> 


39,946  OO 


39,955  00 


39,868  00 


97, 019  00 


101,985  00 


177,788  Oa 


9,896  00 


9,396  00 


9.086  00 


9,086  00 


Digitized  by 
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156  NAVIGATION   OF   THE    MISSISSIPPI   RIVER. 

Estimated  co»t  of  section  from  Fort  Plain f  ^c. — Coottnaed. 


Qnan titles  and  items. 


I 


Price.  ,    Amount. 


635  cable  yards  masonry  in  waste-weIr per  en.  yd 

SO,  000  feet,  board-measare,  oak  timber per  1,000  ft 

181,800  feet, bourdmeasare, hemlock do — 

41.000  foet,  board-measure,  pine do... 

600  pounds  iron  spikes  and  nails per  lb 

750  cubic  yards  masonry  In  waste  weir perou.  yd 

25.000  feot,  board-measure,  <^k  timber per  1,000  ft 

42,000  feet,  board -measure,  pine do... 

1H4.000  feet,  board-measure. bemlook do... 

600  pounds  iron  spikes  and  nails per  lb 


$&  00 

60  00 

20  00 

45  00 

06 

9  CO 

60  00 

45  00 

90  00 

06 

SmaU  wcute-weirt. 

12  cubic  yards  masonry percu.  yd 

2,000  feet,  board-measure,  pine per  1,000  ft  ; 

50  pounds  iron  spikes  and  nails per  lb  i 

12  cubic  yards  masonry per  co.  yd  I 

2.000  feet,  board-meMure,  pine. per  1,000  ft 

50  pounds  iron  spikes  anu  nails per  lb 

12  cubic  yards  masonry percu.  yd  ' 

2,000  feet,  board-measure,  pine per  1,000  ft .  I 

^0  pounds  iron  spikes  and  nails per  lb  j 


15. 715  CO 

1.200  00 

3.636  00 

1. 845  00 

36  00 

6,750  00 
1.500  00 
1.890  00 
3,6*1  00 
36  00 


6  70 
45  00  ' 
06 


79  00 

90  00 

3  00 


600 

45  00 

06 

79  00 
90  00 
3  00 

6  00  ' 

45  00  1 

06 

72  00 

90  00 

3  00 

Carried  forward . 


Total. 


$12,439  00 


13,856  00 


165  00 


165  00 


165  00 


7, 409, 183  00 


Estimated  cost  of  section  from  lock  29,  station  1959  -f  60,  to  lock  23,  station  2928  +  63. 


Quantities  and  items. 


Brou^rht  forward 

9,244.500  cubic  yards  eartb-excaration per  cu.  yd 

42.000  cubic  yards  rock-excavation do — 

112,400  cubic  yards  puddli UK do  .. 

1-18,332  CO  bic  yards  slope- wall do ... . 

137, 144  cubic  yards  lininir do — 

96,918  cubic  yards  graveling,  tow-path do. . . . 

Port  Jackson  aqueduct. 

557  cubic  yards  masonry per  en.  yd 

435  cubic  yanls  masonry,  face-work do  — 

663  cubic  yards  masonry,  concrete do  — 

6  cubic  yards  masonry,  coping do — 

11,600  feet,  board-measure,  hemlock per  1,000  ft. 

Philips  aqueduct, 

326  cubic  yards  masonry per  cu.  yd 

1,035  cubic  yards  masonry,  face-work do — 

12  cubic  yards  masonry,  coping do... 

21.650  feet,  board-measure,  hemlock per  1,000  ft 

217,800  feet,  board-measure,  oak do... 

34.200  feet,  board-meannre,  pine do — 

19,950  pounds  iron  spikes  and  nails,  &c per  lb 

Sansai  Kill  aqueduct. 

988  cubic  yards  masonry percu.  yd 

771  cubic  yards  masonry,  face-work do. .. 

10  cubic  yards  masonry,  coping do... 

18,050  feet,  board-measure,  hemlock per  1,000  ft 

157,700  feet,  board-measure,  oak do... 

94.800  feet,  board-measure,  pine  do... 

14,500  pounds  iron per  lb 

9,520  linear  feet,  16  road-bridges perlin.  ft 

980  liuoarfeet,  2  road-bridges do... 

3,080  cubic  yards  bridge-masonry per  on.  yd 

455  cubic  yards  culvert-masonry percu.  yd 

35,000  feet,  board-measure,  hemlock per  1,000  ft 

100  pounds  spikes  and  nails per  lb 


Price. 


•O  C8 

1  00 

30 

1  75 

50 

50 


4  00 
9  00 
500 
13  00 
90  00 


4  00 

9  00 
13  00 
20  00 
60  00 
45  00 
06 


4  00 
9  00 
13  00 
20  00 
60  00 
45  00 
06 

95  00 
35  00 

8  00 

9  00 
90  00 

06 


1698.460  00 
42,000  00 
33, 7'JO  00 
959,581  00 
68,  572  00 
13.  459  00 


Amount. 


Total 


9,228  00 

3,915  00 

3, 315  00 

78  00 

932  00 


1,304  00 

9,315  00 

156  00 

433  00 

13,068  00 

1,539  00 

1,197  00 


#7, 409, 193  00 


1,045,792  00 


9,768  00 


97,019  00 


1,152  00 
6,  9.19  00 
130  00  i 
361  00  I 
9,  469  00 
1,116  00  ' 
870  00  I 


63,000  00 

9.800  00 

94,640  00 

4,095  00 

700  00 

6  00 

90.030  00 


97.440  00 


4,eoioo 


Digiti 


zedbyCjOOgle 


Navigation  op  the  Mississippi  kiveb. 

From  lock  29.  station  1959  -f  60,  to  lock  23,  <fc— Con  tinned. 
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QoADtitieft  and  items. 


Price.  I  Amount. 


Total 


380  cnbic  yardn  calvort-ma«onry perca.yd.     19  00      $3,420  00 

25,000  fbet,  board-measare,  hemlock per  1.000  ft  ,    JW  00  I         500  00  , 

100  poonda  spikes  and  nails per  lb.  06  6  00  1 

I $\  986  00 

195  cabic  yards  calvert-masonrr  percn.yd;      9  00  1,755  00; 

10,700  feat,  board-measure,  beoilock per  1,000  ft  '    SO  00  <  214  00' 

SO  pounds  spikes  and  nails perlb,         06  3  00 

ii  1  979  00' 

9  00  '  1, 755  00  ]             ' 

10.700  feet,  boanl-meanare,  hemlock per  1,000  ft.!    90  00  '  214  00  ! 

SO  pounds  spikes  and  nails perlb.,         06.  3  00 

' 1  1,979  00 

300  cnbic  yards  cnlrert-masonry percn.ydj      9  00]      3,700  00  | 

30,000  feet,  board-measore  hemlock per  1,000  fc.>    20  00  400  00 

100  pounds  spikes  and  nails per  lb.  I         06'  6  00  | 

'  ' 3, 106  00 

300  cubic  yards  culvert-masonry perca.yd.       9  00        2,700  00  , 

90,000  let^r,  board-measure,  hemlock per  1,000  ft  *    20  Ou  40u  00  ' 

100  pounds  spikes  and  nails per  lb  .         C6  6  00  • 

3,106  00 

Carried  forward ; ;    8,  C28. 048  00 


EMiimat^  cost  of  section  from  lock  Xo,  23,  station  2928  -f  63,  to  lock  18,  station  4095  -f  59. 


Quantities  and  items. 


Price.      Amount   '       Total 


Brought  forward i 

2,370,000  cubic  yards  eaitb-excaration per  cu.yd. 

430.0(N>  cubic  yards  rmsk  excavation do i 

113,400 cubic  yards  puddling do.... 

12,310  cnfaic  yards  vertical  wall do , 

169,484  cubic  yards  slope-wall do 

148,000  cubic  yards  lioing do ' 

32,414  cubic  yards  graveling,  tow-path do , 


Upper  Mohawk  aqueducL 

2,643  cubic  yards  masonry,  foundation  and  backing per  cu.  yd 

2,749  cubie  yards  masonry,  face-work do 

SO  cabio  yards  masonry,  coping do  .. 

745,150  feet  oak.  board-measure per  1,000  ft. 

129,900  feet  pine,  board-measure do  ... 

74,350  ponods  iron per  lb. 

1,250  cubic  yards  rock  •excavation per  ou.  yd . 

L<notr  Mohavfk  aqueduet 

1,334  cubic  yards  masonry,  foundation  and  backing per  cu.  yd 

4,239 cubic  yards  masonry,  face-work do... 

76cab!c  yards  masonry,  coping do 

L206. 700  feet  oak.  boa»-d-mea«are per  1,000  ft 

219,680  feet  pine,  board-measure do  .-.| 

126,400  pounds  iron  .  ..x per  lb. 

3M  cubic  yards  rock-excavatdon per  cu.  yd  I 

4J00 linear  feet,  30  road-bridges per  lin.ft. 

560  linear  feet,  4  road-bridges do....| 

140  linear  feet,  1  road-bridge do 

140  linear  feet,  1  road-bridge do 

140  linear  feet,  1  road-bridge do I 

140  linear  feet,  1  road-bridge do 

140  linear  feet,  1  railrosdbridge do....! 

140  linesr  feet,  1  railroad-bridge do 

7,220  cubic  yards  bridge-masonry per  cu.  yd.  | 

195  cubic  yards  culvert-masonry per  cu.yd.* 

14,000  feet  hemlock,  bosrd-measure per  1,000  f t  i 

50  pounds  spikes  and  nails per  Ib.i 

915  cubic  yards  arch-culvert  masonry per  en.  yd.  I 

43,400  feet  hemlock,  board  measure per  1,000  ft.i 

200 pounds  spikes  and  nails per  lb.' 

890  enbic  yards  arob-oul  vert  masonry per  cu.  yd  | 

42,000  feet  hemlock,  board-measure per  1,000  ft  . 

200  pounds  spikes  and  nails per  lb. 

lis  cubic  yards  arch-culvert  masonry per  cu.yd. 

14,000  feet  hemlock,  board-measure per  1,000  ft.' 

SO  pounds  spikes  and  nails per  lb.  j 


•0  28 

1  00 

30 

5  00 

1  75 

.•iO 

50 


4  00 

9  00 

13  00 

60  00 

45  00 

06 

9  00 


4  00 

9  00 
13  00 
60  00 

45  00 
06 

9  00 

S5  00 
34  00 
42  00 

46  00 
75  00 
80  00 
:i5  00 

100  OC 
8  00 


9  00 

90  00 

06 

9  00 

90  00 

06 

9  00 

90  00 

06 


1663,600  00 
4.'iO.  000  00 
34,020  00 
61,  a'K)  00 
296,  .^7  00 
74,000  00 
16,207  00 


#6, 638. 048  00 


105. 
19. 
5, 
6, 
10, 
11. 
4. 
14, 
57, 


900 

20  00 

06 

1,755  00 

280  00 

3  00 

1,505,474  00 


93, 537  00 


139, 075  00 


234,720  OO 


000  00  1 
040  00  I 
880  00 
440  00  I 
500  00 
200  00  , 
900  00  ' 
000  00  . 
760  00  ' 


3,038  00 
8, 235  00 
868  00  j 
12  00 
1     9, 115  00 


010  00 
840  00 
12  00  I 


755  00  I 

980  00  I 

3  00  I 


Digitized  by 


8,862  00 
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NAVIGATION   OF   THE   MISSISSIPPI   RIVEB. 


From  look  No,  23,  itaiion  2928-|-63,  to  lock  18,  ^.—ContinQed. 


Quantities  and  items. 


192  oabic  yards  box-calvert  raasoory per  ou.  yd. 

14,000  feet  of  hemlock,  board-measure per  1,000  ft. 

50  pounds  spikes  and  nails per  lb 

195  cabio  yards  arch  culvert  masonry per  on.  yd 

10,000  feet  hemlock,  board-measnre per  1,000  ft . 

50  pounds  spikes  and  nails per  lb. 

193  cable  yards  box  culvert  masonry percu.yd 

14,000  feet  hemlock,  board-measure per  1,000  ft. 

50  pounds  spikes  and  nails per  lb . 

448  cubic  ^ards  masonry  in  waste-weir per  cu.  yd . 

34,800  feet  oak  timber  and  plank,  board-measure per  1,000  ft 

1,800  pounds  iron  spikes,  najla,  &c per  lb 

128  cubic  yards  masonry  In  waste- weir percu.yd 

8,300  feet  oak  timber  and  plank,  board-measure per  1,000  ft 

200  pounds  iron  spikes  and  nails per  lb. 

1 .800  feet  oak,  waste- weir  of  wood,  board  measure per  1,000  ft . 

50  pounds  iron  spikes  and  nails per  lb. 


Price. 

Amount. 

TotaL 

14  00 

20  00 

06 

1768  00 

280  00 

3  00 

11,05100 
1,958  00 

9  00 

20  00 

06 

1,755  00 

200  00 

300 

4  00 

20  00 
06 

768  00 

280  00 

3  00 

1.05100 


6,2S8  00 


,669  00 
111  00 


Carried  forward | t...    10,724,968  00 

Estimated  cost  of  section  from  lock  18,  station  4095-f  59,  to  lock  13,  station  4157-f  71. 


Quantities  and  items. 


Brought  forward 

159,800  cubic  yards  earth -excavation per  cu.  yd 

94,000  cubic  yards  rock-ex cavaiion do  — 

11,48-2  cubic  yards  vertical  wall do.... 

1,860  cable  yards  slope-wall do — 

3,718  cubic  yards  lining do — 

1  726  cubic  yards  graveling,  tow-path do — 


660  cubic  yards  masonry  in  bridge*abntments per  cu.  yd . 

1 40  linear  feet,  1  road-bridge per  lin.  ft 

140  linear  feet,  1  road  bridge do — 

140  linear  feet,  1  road-bridge do... 


Carried  forward 10,936,999  00 


Price.      Amount. 


10  28 

1  00 

5  00 

1  75 

50 

50 

8  00 
25  00 
39  00 
43  00 


142, 784  00 

94. 000  00 

47,410  00 

3,255  00 

1,850  00 

863  00 


3,500  00 
5,460  00 
6,020  00 


TotaL 


$10,724,968  00 


190. 171  00 
6.880  00 


14,980  00 


Estimated  cost  of  section  from  look  13,  station  4157+71,  to  lock  3,  staUon  4^0-f  8,  Troff, 


Quantities  and  items. 


Price. 


Amount. 


Total. 


Brought  forward 

52,500  cubic  yards  eaith-excavation. 
132,600  cubic  yards  rook-excavation  . 

10,500  cubic  yards  pud«l!ing 

13,544  cubic  yards  slope- wall 


1 1,608  cubic  yards  linine  — 

3,124  cubic  yards  graveling,  tow-path 


280  linear  feet,  2  bridges,  superstructure. 
140  linear  feet.  1  bridge,  snperstruoture. . 
140  linear  feet,  1  bridge,  superstructure  . 

744  cubic  yards  bridge-masonry 

195  cubic  yards  arch-culvert  masonry  .... 

10,PO0  feet  hemlock,  board-measure 

50  pounds  iron,  spikes  and  nails 


.perou.yd 

do... 

do... 

do... 

do... 

do... 


aiO  cubic  yards  arch-culvert  masonry 

16. 500  feet  hemlock  timber  and  planV,  board-measure. 
50  pounds  spikes  and  nails 


...per  lin.  ft 

do 

do  .. 

...per  cu.yd 

do  .-. 

..per  1,000  ft. 
per  lb 

...percu.yd 
..per  1,000  ft 
per  lb. 


1.800  feet  oak  in  waste- weir,  board-measure  . 
50  pounds  iron  spikes  and  nails  — 


36  cubic  yards  masonry  in  waste-weir  . 

4,900  feet  oak,  board-measure 

50  pounds  spikes  and  nails 


..per  1,000  ft 
per  lb 

, . .  per  cu.  vd 
.per  1,000  ft 
per  lb 


•0  28 

1  00 

30 

1  75 

SO 

50 

25  00 

35  00 

45  00 

6  00 

9  00 

20  00 

06 

9  00 

20  00 

06 

60  00 
06 

9  00 

60  00 

06 


#14, 700  00 

13*^600  00 

3,150  00 

23,702  00 

5,804  00 

1, 562  00 


7,000  on 

4,900  00 

6,:foo  00 

4,464  00 

1,755  00 

2i6  00 

3  00 


2,970  00 

330  00 

3  00 

108  00 
300 

324  00 

294  00 

3  00 

$10. 936, 999  00 


181,518  00 


24,638  00 

3.303  00 
11100 

6S1  00 


Carried  forward . 


11. 147, 190  00 


Digiti 


zedbyCjOOgle 


NAVIGATION   OP   THE   MISSISSIPPI   RIVER.  159 

From  lock  3,  siaHon  4270-|-08,  at  Troy,  to  station  4612+61,  loicer  lock-gate^  Albanjf. 


Qoantitiet  and  items. 


Brought  forward 

1.013.600  cubic  yards  eartb-excavation per  en.  yd. 

1 17,r^  cabic  yards  rock-exoavation do 

40,400  cubic  yards  poddlinff do... 

(r9.900  cubic  yards  vertical  wall do 

30,000  cubic  yards  linlnff do... 

9,300  cubic  yards  graveling,  tow-path do 


1.400  linear  foef,  10  road-bridgea per  lin.  ft 

1.54'>  lioear  feet,ll  roadbridgee do 

140  linear  feet,  I  road-bridge do ... . 

140 lioear  feet,  1  road-bridge do.... 

140  linesr  feet,  1  railroad  bridge do 

4,9i4  cubic  yards  bridge-mftfonry percu.  yd 

470  cubic  yards  arch  culvert  masonry do  .. 

31500  feet  hemlock  timber  and  plank,  board-measure per  1,000  ft 

100  pounds  iron,  spikes  and  nails per  lb 

W  cubic  yards  aroh-culvert  masonry per  en.  yd 

14,500  feet  hemlock  timber  and  plank,  board-measure per  1,000  ft. 

lOO  pounds  spikes  and  nails per  lb 

43 cubic  yards box-cmvert  masonry percu. yd 

6.000  feet  hemlock  tiraln^r  and  plaak«  board-measure  . . .  .per  1,000  ft 
50  pounds  spikes  and  nails per  lb 

68  cubic  yar^s  arch-culvert  masonry per  cu.  yd 

6.000  feet  hemlock  timber  and  plank,  board -measure per  1.000  ft 

50  pounds  spikes  and  nails. per  lb 

134  cubic  yards  arch-culvert  masonry per  cu.yd. 

11,000  feet  hemlock  timber  and  plank,  board-measure  .  ..per  1,000  ft 
5u  pounds  spikes  and  nails per  lb 

7^  cubic  yard4  masonry,  culvert  and  waste- weir per  en.  yd 

46.000  feet  hemlock  timoer  and  plank<  board-measure  . .  .per  1,000  ft 

9S.000  feet  oak  timber  and  plank,  board-measure do  ... 

tt,000  feet  pine  planrk,  boara-measnre do 

500  pounds  spikes  and  nails per  lb 

Woitt-^oeir. 

4.500  feet  oak  timber  and  plank,  board-measure per  1,000  ft 

lOD  pounds  spikes  and  nails per  lb. 

Semoying  Troy  weigh-lock 

Tout 


Price.      Amount. 


10  88   1393.  fm  00 

1  00  ;  117,600  00 

13, 130  00 

446, 000  00 

10.000  00 

4,650  00 


911. 147. 190  00 


30 

5  00 

30 

50 


TotaL 


35  00  I 
39  00  ! 
46  0) 
67  (H) 
70  00 
I 

8  00 

9  00  I 
30  00 

00  ' 

9  on 
80  00  ' 

Utf  I 

•4  00 

90  00  , 
06 

9  00  j 
80  UO 
06  I 

9  00 

90  00 

06 

900 

80  00 

60  00 

45  00 

06 


60  00 
06  I 


35.000  00 
60.060  00  I 
6,  440  00  I 
9.380  00 
9,t^)0  00  I 


4,330  00 

450  00 

6  00 

3,  133  00 

390  00 

600 

168  00 

130  00 

3  00 

613  00 

130  00 

3  UO 

1,306  00 

880  00 

3  00 


7,093  00 
930  00 

1,680  00 

900  00 

30  00 


970  00 
6  00 


874, 178  00 


120, 6fO  00 
39,  393  CO 


4.686  00 

3.438  00 
991  00 
735  00 

1.439  00 

10,633  00 


976  00 
700  00 


13,803,607  00 


EaHmate  of  lock  No,  1,  Erie  Canal,  151  feet  lift. 


Quantities  and  items. 


Ombbing  and  clearing 

Bailing  and  draining 

11.300 cubic  yards  earth-excavation per  cu.yd. 

500  enbio  yaras  embankment do.... 

100  coble  yards  lining do  — 

190  cubic  yards  pnddTing-eartb do 

170  cubic  yards  loose  stone do 

IM cobie  yards  vertical  wall,  in  cement do.... 

ISO  cubic  yards  vertical  wall,  dry do.... 

4,535  cable  yards  masonry  in  lock-walls do 

350  cubic  yards  concrete-masonry do  ... 

47.600  feet  b.  m.,  white-oak  timber,  &o per  1,000  ft. 

183OOf0et,b.m.,  white- pine  timber,  ^c do — 

198.000  feet,  b.  m.,  hemlock  do 

19,000  linear  feet  bearing-pilAs,  delivered per  lin.  ft 

14000  linear  feet  bearing-piles,  driven do  — 

16 500  pounds  wrought  iron per  lb. 

6,500  pounds  cast  iron do .... 

4,100  pmnds  spikes  and  nails do — 

goiphur  and  sand  cement 

Psiotiog  gates 

IM  linear  feet  knnbbing-posts per  lin.  ft 


Price.     Amount. 


$0  88 

88 

50 

30 

1  50 

6  00 

3  00 

13  00 

5  00 

60  00 

45  00 

80  00 

15 

10 

U 

Ow 

06 


$300  00 

7,000  00 

3.164  00 

140  00 

50  00 

lie  00 

855  00 

730  00 

360  00  i 

58,  H35  00  I 

1, 750  00  I 

8,856  00  , 

833  50 
3,730  00  i 
9,850  00 
l,e*00  00  ! 
1,  9(^0  00  I 

6eo  00  1 

846  00  ! 

100  00  I 
30  00  I 
60  00  I 


Total. 


$87, 645  50 


Digiti 


zedbyCjOOgle 
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NAVIGATION   OP   THE   MISSISSIPPI   RIVER. 


Entim-^te  of  Jock  No,  15,  Erie  Canal,  10  feet  lift. 


Qaantities  and  items. 


Price.  I   Amomit.   <     ToUl 


OrubbiuKaud  cWring 

BailioK  and  draining 

6,500  cabiu  yards  excavation  of  earth  per  cu.  yd. 

3,5U0  cubic  yardH  excavation  of  sUite-rock do... 

1,500  cubic  yard«  embankment do... 

150  cubic  yards  lining do... 

400  cubic  yards  pnddling-earth do... 

170  cubic  yards  loose  stone do . . . 

190  cubic  yar«l8  vertical  wall,  in  cement do... 

140  cubic  yanls  vertical  wall,  dry do  .. 

3,32»  cubic  yards  masimry  in  lock-walls do... 

350  yards  concrete-masonry do. .. 

43,300  feet,  board-measure,  white-oak  limber,  &o per  1,000  ft. ." 

17. 100  feet,  board-measure,  white-pine  timber,  &.0 do  . 

174,^i00  feet,  board- measure,  hemlock  timber,  Sec do.. 

12.000  poands  wrought  iron per  pound 

8,500  pounds  cast  iron do. . 

4,100  pounds  spikes  and  nails do.. 

Sulphur  and  sand  cement 

Painting 

100  linear  feet  snnbbing-posts per  lin.  ft 


10  9fi 

1  00 
JW 
50 
3u 
50 
00 
00 
00 
00 
00 
00 
90  00 
19  1 
0^ 
06 


1  50 

6  00 

3  00 

13  00 

5  00 

60  00 

45  00 

60 


•;200  00 
2,500  00  I 
1,830  00  ' 
3,500  00  t 
4M  00  t 
75  00 
120  00  I 
255  00  > 
IW  00 
420  CO  > 
43,264  00 
1,750  00 
2,538  00 
769  50 
3,484  00 
1,  440  00 
680  00 
246  00  . 
100  00  ' 
30  00  I 
60  00  I 


164.391  Sa 


Estimate  of  lock  Xo.  39,  Erie  Canal,  10.^  feet  lift. 


Quantities  and  items. 


Price. 


Grubbibgand  clearing 

Bailing  and  draining 

11.800  cubic  yards  rock-excavation,  with  blasting perco.  yd. 

1,000  cubic  yards  embankment do  — 

100  cubic  yards  lining do — 

loo  cubic  yards  puddliug-earth do... 

110  cubic  yardd  slope- wall  and  paving do 

170  cubic  yards  loos^  stone   .do... 

120  cubic  yards  vertical  wall,  in  cement do  .. 

I'lO  cubic  yards  vertical  wall,  dry do... 

3,495  cubic  yartls  masonry  in  lock-walls do  — 

350  ciibic  yards  concrete-masonry    do  — 

44,700  leet,  board-measure,  whit«oak  timber.  Sec per  1,000  ft . . 

17,'200  feet,  board-measure,  white  pine  timber do... 

20t,400  feet,  board-meanuns  hemlock  timber do 

12,000  p  mnds  wrought  iron per  pound . . 

8,500  ptiunds  cast  iron do — 

4.100  p<mnds  spikes  and  nails do — 

Sulphur  and  sand  cement  

Painting 

100  linear  feet  suubbing-posts per  lin.  ft . . 


$1  00 
28 
50 
30 

2  00 
1  50 
6  00 

3  00 
13  00 

5  00 

60  00 

45  00 

20  00 

12 

08 

06 


60 


Amount. 


Total 


1200  00  , 
3,000  00  I 
11,800  00 
380  00 
50  00 
30  00 
S20  00  , 
255  00  ' 
720  00 
390  OU 
45.435  00 
1,730  00 
2,683  00 

774  00  , 
4,  028  00  , 
1.  440  00 
680  00 
246  00 
100  00 
30  00 
60  00  ' 

1 


174, 170  00 


Etf1iinate4  cost  of  lock  No.  44,  Erie  Canal,  10^  feet  lift. 


Quantities  and  items. 


Gmbbing  and  clearing 

Bailing  and  draining 

9,200  cubic  yards  excavation  of  earth per  en. yd.. 

1,200  cubic  yards  embankment do — 

120  cubic  yards  lining do — 

130  cubic  yards  puddlingearth do... 

100  cubic  yards  slope-wall  and  p%ving do... 

170  cubic  yards  loose  stone do 

120  cubic  yards  vertical  wall,  in  cement do... 

160  cubic  yards  vertical  wall,  dry do 

3  425  cubic  yards  masonry  in  lock-walls .do... 

350  cubic  yards  concrete-masonry do... 

45,000  feet.,  board-measure,  white-oak  timber.  See per  1,000  ft. . 

17,200  feet,  board-measure,  white-pine  timber do... 

184  800  feet,  board- measure,  hemlock  timber do 

19,000  linear  feet  bearing-piles,  delivered per  lin.  ft. . 

16,000  linear  feet  boaring-piles,  driven do — 

12.000  pounds  wronghtiron per  ponnd.. 

8,500  poands  cast  iron do 

4,100  pounds  spikes  and  nails do 

Sulphur  and  sand  cement 

Painting 

100  linear  feet  snnbbing-posta per  lin.  ft.. 


Price.      Amount. 


•0  28 
2^ 
50 
liO 

2  00 
1  50 
6  00 

3  00 
13  00 

5  00 

60  00 

45  00 

90  00 

15 

10 

12 

06 

06 


t200  00 

1,500  00 

2.576  00 

336  00 

60  00 

39  00 

200  00 

255  00 

720  00 

480  00 

44, b'ii  (0 

1,750  00 

2,700  00 

774  00 

3,696  00 

3.850  00 

1,600  00 

1,440  00 

600  00 

346  00 

100  00 

30  00 

60  00 


Total. 


166,817  00 


Digitized  by 


L^oog 


Xomber. 


1 

3 

4 
5 
6 

7 
8 


«ide-cat. 


10 

II 

12 

13 

14 

15 

16 

17 

18  I 

19 

SO  , 

31 

9S 

93 

24  ! 

35 

26 

87 


30 
3i 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 


NAVIGATION   OF   THE   MISSISSIPPI    RIVER. 
EHe  CatuU  Jocks  and  their  oo9t, 
Lpoks. 


161 


Lifl-Iock,  15i  feet  lift . . 
Lift-lock^91  feet  lift... 
I.ower  lock,  13  feet  lift . 
Upper  look,  11  feet  lift . 
Lift-lock.  Hi  feet  lift  . . 
.do  . 


Lift-look,  lOj  feet  lift. 

Lift  lock,  10  feet  lift.. 

do , 

do 

do 


.do. 
.do. 
.do. 
-do. 
.do. 
.do. 
.do. 


Lift.lock,10i  feet  lift. 
Lift-lock.  S|  feet  lift. . 
Lift-look,  10  f«et  lift.. 
Lift-look,  11)  feet  lift, 
do  . 


Liit-lock,8feetlift. 

.do 

.do 


.do. 
.do. 
.do. 


Lift-lock.  7i  feet  lift  . 
Lift-look,  10&  feet  lift. 
Lift-look, 6  feet  lift... 
Lift-lock. 8 feet  lift... 
Lift-lock, 6  feet  lift... 
Lift-look.  8  feot  lift... 
.do. 


Lift-lock,  10  feet  lift. . 
do 

Lift-lock.  9*  feet  lift... 

Lift-lock,  104  feet  lift. 

Lift-lock,  8  feet  lift. . . 

do 

do 

do 

Lift-look,  lOi  feet  lift. 
do 

Liflrlock.3feetlift... 


AmoDDt. 


187. 645  50 
63,655  00 
78, 377  .^() 
71, 136  50 
68,991  50 
66,840  00 
67, 045  00 
69. 147  50 
67,863  50 
63, 215  50 
64,438  SO 
62,575  50 

70. 816  00 
68,680  00 
64,628  50 
63. 147  50 
64.391  50 
62,799  00 
65,908  50 
68,360  50 
59. 079  00 
67.237  50 
72.168  50 
66.984  50 
60,218  00 
60.368  00 
60,279  00 
61,294  00 
56,453  00 
60,376  00 
52.904  00 
62, 742  00 
50.189  00 
56,095  00 
52,349  00 
58,025  00 
57,484  00 
63.958  50 
73.665  50 
71.283  00 
74, 170  00 
57.  448  00 
57. 749  00 
61,777  00 
61, 6i7  00 

66.817  00 
67.8rf4  00 
48,408  00 


Total I    3,078,668  00 


ONEIDA   SHIP-CANAL— KRIE-CANAL  SECTION. 

Protection-wall  on  the  Mohawk  River. 


Qaantlties  and  items. 


11,416  oabio  yards,  from  Rome  to  Little  Falls per  on.  yd. . 

tlVt  oabic  yards,  from  Little  Falls  to  the  Upper  Mohawk  aque- 

dnet percu.  vd.. 

30.000  euMc  yards,  from  the  Upper  Mohawk  aqnednot  to  look  No. 

18, near  Cohoes per  on.  yd.. 


Price. 


II  75 
1  75 
1  75 


AmoQut. 


120,083 
110, 726 
53,500 


Total. 


$183,309 


Detailed  estimate  of  lUh  Creek  feeder. 


Quantities  and  items. 


11  miles  crobbinjr  and  clearing per  mile. 

U  Biles  bailing  and  draining do... 

9M.000  enbio  ywds  earth-exoavatlon ....per  en.  yd. . 

1,000  enbic  T^rds  rook-excavation do — 

iiO.OOO  yards  embankment do... 

H.  Ex.  49 11 


1400  00 

100  00 

20 

1  00 

25 


Amount. 


#4,400 

1,100 

184,000 

1,000 

152,500 

Digiti 


Total 


52,500  U^  J 
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Detailed  statement  of  Fish  Crccfc/perfer— Continoed. 


QoEDtities  and  \temt. 


5.000  cnblc  yards  lining per  en.  yd . . 

3,000  oabic  yardd  paddllnj^-earth do.... 

3,000  cnbic  yards  slope-wall do 

200  cubic  yanls  vertical  wall  In  cement do.... 

i*W)  cubic  yards  vertical  wall,  dry do 

20,000  feet,  board-measure,  borolock  timber per  l.OuO  ft. . 

Mechanicai  ttrttetures. 

9  box-cul verts each . . 

Extension  of  railroad-culverts 

Railroad  viaduct 

Culvert  at  station  386 

East  Branch  aqued uct 

Wood  Creek  aqueduct 

Canada  Creek  aqueduct 

Dam  across  "West  Branch 

Dam  across  East  Branch 

Culvert  at  Beaver  Creek 

Bridges 

Drop  into  canal 


Price. 


$0  50 

30 

900 

5  00 

3  00 

80  00 


1,630 


Amount. 


TotaL 


•2,500 

900 

4.000 

1,000 

8.400 

400 


•354.2(0 


14.560 
5,«37  . 

939 
8.350 

19,500 
7.500 
4,500  . 
7,500  ' 
3,750  . 
2,700 
5.050  • 
1.950 


430,276 


Property-damages  heitceen  Albany  and  Durhamville, 

ONEIDA  8IIIP-CANAL  ROUTE. 


Items. 

No.  acres. 

Price  per 
acre. 

• 
Amonnt. 

Durham ville 

•12,000  00 
4,881  00 
8,000  00 
3,876  00 
3  0  0  00 

Land 

48.81 

flOOOO 

Higginsville 

Land 

3a  76 

100  00 

New  London 

Land 



71.38 

100  00 

7.188  00 
14,000  00 
10. 889  00 
14,  €00  00 
691  OO 

Rome 

Land 

102.89 

100  00 

W  hi  teste  wn 

Land   

6.91 

ioooo 

Yorkville 

4.000  00 
1.781  00 

Land 

17.81 

100  00 

XJtica 

447.  800  00 
10  087  00 

Laud 

100.27 

100  00 

Frankfort 

29.  500  00 

Land       

13.13 

100  00 

]  3t3  00 

IHon 

50  €00  00 

Mohawk 

25  100  00 

Land 

84.16 

100  00 

8.416  00 

LittleFalls         

150.000  00 
16,931  00 

Land 

169.21 

100  00 

Fort  Plain 

81  800  00 

Land 

91.71 

100  00 

9. 171  00 

Cauajoharie 

7.500  00 

Land 

73.46 

100  00 

7  346  00 

FultonviUe 

96,600  00 
48,000  00 

Port  Jackson 

Wnfftnftn'a  Ferrv 

3,500  00 

Land  

316.85 

109  00 

31,6t<5  00 

Schenectady - 

174,000  00 

Land 

43.56 

100  00 

4,856  00 

Upper  Aqueduct 

30,600  00 

Land 

143.33 

100  00 

14,833  00 

Crescent 

9,800  00 

Land 

34.71 

ioooo 

3,471  00 

Cohoes 

93.400  00 

Land 

14,17 

100  00 

1.417  00 

Cohoes  to  "West  Troy 

13.000  00 

West  Troy 

190,700  00 

PortSchnvler w 

61.800  00 

Troy  Road 

81,000  00 

Land 

85.00 

300  00 

7,500  00 

Albany 

175,000  00 

Total 

1,847.848  00 

Digiti 
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ONEIDA  8H1P-CANAL. 

First  summary — From  Durhamville  1o  Albany. 

» 

SpecidcatioD  of  estimates  for — 
Excavation  embankment,  puddling  slope  and  vertical  walls,  culverts, 

aqueducts,  bridfceSy  and  tow-patns $12,203,607  00 

Locks,  including  side-cut  locks  at  Troy 3,07H,668  00 

Protection-walls  on  Mohawk  River 183,309  00 

15,465,584  00 

Add  10  per  cent,  for  engineering  and  contingencies $1,546,558  40 

Fish  Creek  feeder 430,276  00 

Land-damages 1,847,842  00 

3, 824, 676  40 

Total  from  Durhamville  to  Albany " 19,290, 2(>0  40 


Summary  of  the  estimates  for  the  construction  of  the  Oneida  Shij)- Canal  from  Oswego  to 

Allfany. 


Eatiinates. 


"M5i««     I  Cost  of   con.      Land-dani'       n^  *  i       * 
^^^  rtrnction.      |        agee.  lotalcost 


61.067  I  |5,S86,S55  35 

i  . 

134t  996  16, 107, 857  15  | 

4. 385  1  904, 285  25 


Utweffo  to  Darbamville  by  the  cross-cut  line 

audOneida  Lake. 
Dorhamville  to  tower  aide-cat,  Troy,  on  the 

line  of  the  Erie  Canal. 
From  lower  aide-cut,  Troy,  to  lock  Xo.  1,  Al- 
bany Basin. 
Land-damages : 

Oswego  to  Durham  ville , 

Durhamville  to  Troy | I,5d3. 142  00 

Troy  to  Albany | i      264,700  00  j 

ToUl 1    800.448  I    28,538,397  TJ  ,  2,245,183  50   #24,783,581  25 

Fiah  Creek  feeder ;        4:K),276  00 


1397,341  50  I 


Grand  total 1  25,213,857  25 


Oswego  to  Dorhamville  by  the  Oneida  River  •      68. 555        4, 509, 131  55 

and  Oneida  Lake.  I  I 

Dorhamville  to  lower  side-cut,  Troy,  on  the  line      134. 996  |    16, 107, 857  15 

of  the  Erie  Canal.  I  , 

From  lower  aide-cut,  Troy,  to  lock  No.l,  Al-  '        4.385  904,285  25 

bany  Baain.  { 

Land-damagea:  i 

Oswego  to  Durham  V  i  He I i 

Durhamville  to  Troy 

Troy  to  Albany ' 


Total •. i    207.936  1    81,521,273  95 


452, 320  50  , 
1, 583, 142  00 
264, 700  00  ! 


2, 300. 162  50  .  23, 821. 436  45 


Fish  Creek  feeder i       430,276  00 


6  rand  total 24, 251, 712  45 


THE  CHAMPLAIN  SHIPCANAL  ROUTE. 

itkport  of  mr.  c.  x,  fclleb,  assistant  engineer. 

United  States  Engineer  Office, 

Oswego^  December  18, 1874. 
Sir  :  In  compliance  with  yonr  iustructions  of  August  3, 1874, 1  have  the  honor  here- 
with to  sobmit  a  report,  with  maps,  plans,  and  estimates,  on  the  proposed  enlarged 
water-route  from  the  Saint  Lawrence  River  to  Troy  on  the  Hudson  River. 

This  route  includes  a  ship-canal  from  Caughnawaga,  on  the  Saint  Lawrence,  to 
Saint  John's,  on  the  Richelieu  River;  the  Richelieu  River  and  Lake  Cbamplain  to 
Whitehall,  N.  Y. ;  a  ship-canal  from  Whitehall  to  Fort  Edward,  on  the  Hudson 
River ;  and  slack-water  navigation  from  Fort  Edward  to  Troy. 
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By  the  plans  and  estimates  herewith  presented,  it  is  contemplated  to  construct  a 
sbip-canal  from  Canghnawaga  to  the  Chambly  Canal,  a  distance  of  23.62  miles;  to 
enlarge  the  Chambly  Canal  to  Saint  John's,  8.8d  miles  ;  to  deepen  the  Richeliea  River, 
where  necessary,  between  Saint  John's  and  Ronse's  Point,  on  Lake  Champlain,  a  dis- 
tance of  22  miles;  to  adopt  the  present  channel  through  that  lake  to  Whitehall,  111 
miles  in  length:  to  constract  a  new  ship-canal  from  Whitehall  to  Fort  Edward,  24.13 
miles  long;  and  to  slack-water  the  Hudson  River  thence  to  Troy,  a  distance  of  39.8 
miles;  making  the  entire  distance  from  the  Saint  Lawrence  River,  by  the  proposed 
route,  to  tide-water  at  Troy,  229.43  miles. 

This  distance  may  be  divided  as  follows : 

MilM 

Canal  navigation 56.63 

River  navigation 61.80 

Lake  navigation 111.00 

Total 229.43 

Your  instructions  noi  contomplating  a  regular  survey  of  the  proposed  route,  I  have 
relied  for  the  data  on  which  my  estimates  are  based  on  a  personal  reconnaissance  of 
the  entire  line,  and  on  maps,  plans,  and  reports  of  surveys  previously  made,  together 
with  the  results  of  a  preliminary  survey  of  the  line  between  Whitehall  and  Fort  Ed- 
ward, made  uuder  my  direction,  during  the  months  of  September  and  October  last. 

In  this  report  I  propose  to  divide  the  subject  into  four  parts,  discussing  each  division 
under  its  proper  head,  and  submitting  estimates  of  the  cost  of  each  part  of  the  work 
separately,  to  wit : 

HilM. 

1.  The  Canada  division,  from  Saint  Lawrence  to  Lake  Champlain 54.50 

2.  The  Champlain  division,  from  Rouse's  Point  to  Whitehall 111.00 

3.  The  Canal  division,  from  Whitehall  to  Fort  Edward 24. 13 

4.  The  Hudson  River  division,  from  Fort  Edward  to  Troy 39.80 

CANADA  DIVaSION. 

As  this  division  lies  wirhout  the  jurisdiction  of  the  United  States  it  is  not  expected 
that  I  should,  myself,  make  any  estimates  as  to  the  cost  of  its  construction.  A  descrii)- 
tion  of  the  i  roposed  route,  together  with  an  estimate  of  cost,  as  furnished  by  the  presi- 
dent of  the  canal  company,  is  all  I  propose  to  submit  under  this  head. 

For  the  puipoee  of  making  a  navigable  connection  between  the  Saint  Lawrence  River 
and  the  waters  of  Lake  Champlain,  a  company  with  the  Hon.  John  Young,  of  Mon- 
treal, as  president,  was  incorporated  by  special  act  of  the  Canadian  Parliament  in  1870, 
under  the  title  of  the  **  Canghnawaga  Ship-Canal  Company,"  with  a  capital  of  $300,000, 
limited.  This  company  was  given  full  authority  to  construct  the  proposed  canal,  and 
to  enter  upon  and  enlarge  the  Chambly  Canal  to  the  desired  dimensions. 

Accurate  surveys  of  several  lines  projK>sed  for  this  canal  had  been  previously  made 
by  Mr.  J.  B.  Mills,  a  distinguished  civil  engineer,  and  a  report  giving  his  opinion  of  the 
work,  as  well  as  his  estimates  of  its  cost,  was  submitted  to  the  Canadian  Qovernment. 
After  careful  examination  by  several  eminent  civil  engineers,  his  survey  of  the  route 
was  approved  and  adopted. 

The  domicile  of  the  company  being  at  Montreal,  I  visited  that  city  in  August  last  for 
the  purpose  of  obtaining  all  possible  data  with  respect  to  the  proposed  route.  Mr. 
Young,  the  president  of  the  company,  very  kindly  and  courteously  gave  me  such 
reports,  maps,  estimates,  &c,  as  he  was  able  to  furnish,  including  a  man  and  profile  of 
the  route  as  surveyed  and  adopted,  together  with  much  interesting  and  valuable  ver- 
bal information,  and  also  assisted  me  in  a  thorough  reconnaissance  of  the  route  between 
Canghnawaga  and  Saint  John's. 

The  line  selected  by  Mr.  Mills  appears  to  have  been  well  located,  the  natural  f.>rroa- 
tion  of  the  country  being  remarkably  adapted  to  the  purpose.  The  excavations  will 
be  comparatively  light  and  mostly  in  earth,  except  in  the  vicinity  of  the  ludiau  village 
of  Canghnawaga,  wliere  some  rock-cutting  will  be  required. 

The  level  of  the  Saint  Lawrence  River  at  Canghnawaga  is  about  29  feet  below  that 
of  Lake  Champlain,  requiring  three  locks  to  attain  the  summit-level  of  the  canal. 
Two  of  these  are  located  near  the  river,  with  lifts  of  9  and  10  feet  respectively.  The 
third,  about  eight  and  one-half  miles  distant  from  the  river,  will  have  a  lift  of  10  feet. 
The  summit-level  thus  attained  is  carried  to  the  intersection  with  the  Chambly  Canal, 
and  thence  through  that  canal  to  the  Richelieu  River. 

Five  aqueducts,  two  water- weirs,  twenty  culverts,  and  twelve  bridges  will  be  re- 
quired on  this  line. 

The  prism  of  the  proposed  Canghnawaga  and  enlarged  Chambly  Canal  is  to  be  of  the 
same  dimensions  as  those  of  the  enlarged  Welland,  viz,  100  feet  wide  at  the  bottom, 
about  150  feet  in  width  at  surface  of  water,  and  13  feet  in  depth,  with  locks  270  feet 
by  45  by  12  feet  on  the  lower  miter-sills. 
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Mr.  Millit's  original  estimate  was  based  on  the  dimensions  of  the  existing  Saint  Law- 
rence canals,  viz,  locks  200  by  45  feet,  with  9  feet  on  the  miter-sills,  and  amounted  in 
the  aggregate  to  $1,814,408  (gold).  An  estimate,  recently  made  by  Walter  Shanley, 
esq.,  an  eminent  civil  engineer,  at  the  request  of  the  Hon.  John  Young,  president  of 
the  company,  and  kindlv  forwarded  to  me  by  the  latter,  makes  the  amount  required 
for  the  construction  of  the  canal  and  the  enlargement  of  the  Chambly  to  Saint  John's, 
$5,500,000  (gold).  The  excess  of  this  estimate  over  that  made  by  Mr.  Mills  is  due  to 
the  enlarged  dimensions  of  the  proposed  canals,  as  well  as  to  the  increased  cost  of  labor 
and  materials  at  the  present  time  over  that  ruling  in  the  year  lB4d,  the  date  of  Mr. 
MilWs  report. 

Some  slight  dredging  will  be  required  between  Saint  John's  and  Lake  Champlain, 
which,  as  estimated  by  Mr.  Young,  will  cost  about  $35,000,  making  the  total  cost  of  the 
Canada  division  $5,535,000  (gold). 

LAKE  CHAMPLAIN   DIVISION. 

On  this  division,  viz,  from  Rouse's  Point  to  Whitehall,  the  terminus  of  the  present 
Champlain  Canal,  the  route  will  follow  the  natural  channel  through  which,  it  is 
believed,  a  depth  of  not  less  than  12  feet  water  can  be  found.  I  have  not  been  able  to 
obtain  accurate  soundings  through  the  entire  length  of  this  channel  from  any  avail- 
able sources  of  information.  The  charts  published  by  the  United  States  Coast  Survey 
Department  give  an  ample  depth  of  water,  so  far  as  they  have  been  furnished.  The 
soundings  in  the  basin  at  Whitehall,  the  head  of  the  lake,  give  12  feet  water,  and  pro- 
pellers of  that  draught  have  passed  through  the  lake  the  past  season,  and  arrived  at 
the  Whitehall  pier.  Should  an  increased  depth  of  water  be  required  in  any  portion  of 
the  lake-chanuel,  it  can  be  had  at  comparatively  slight  expense  by  dredging. 

The  Caughnawaga  Canal  will  depend  upon  Lake  Champlain  for  its  water-supply, 
which  will  oe  ample  for  all  the  requirements  for  lockage,  evaporation,  leakage,  &c. 

This  lake  is  fed  on  the  west  by  the  Saranac,  Au  Sable,  Chazy,  and  Bouqaet  Rivers, 
and  by  Lake  George ;  the  latter  being  about  thirty-six  miles  in  length,  with  a  maxi- 
mnro  width  of  about  three  miles,  and  an  elevation  above  the  level  of  Lake  Champlain 
of  158  feet.  The  affluents  on  the  east  are  Otter  Cn^ek,  Missisque,  La  Morelle,  and 
Onion  Rivers.  On  the  south  it  is  now  fed  by  Wood  Creek ;  but  on  the  completion  of 
the  proposed  canal  it  will  have,  in  addition,  a  portion  of  the  water  from  the  summit- 
level,  supplied  from  the  headwaters  of  the  Hudson,  which  alone  would  be  sufficient 
for  the  demands  for  lockage  and  leakage  in  the  Caughnawaga.  The  volume  received 
from  Lake  George  and  the  other  affluents  will  be  largely  in  excess  of  the  amount 
required  to  cover  evaporation,  <&c.,  of  both  the  lake  and  the  canal. 

CANAL  DIVISION. 

At  Whitehall  commences  the  improvement  proper  of  that  portion  of  the  route  lying 
within  the  boundaries  of  the  United  States.  From  this  point  to  Fort  Edward,  a  dis- 
tance of  24.13  miles,  it  is  proposed  to  construct  a  new  canal  in  connection  with  the 
improvement  of  the  navigation  of  a  portion  of  Wood  Creek. 

On  my  first  reconnaissance  between  these  two  points,  my  attention  was  particularly 
directed  to  the  condition  and  capabilities  of  the  present  Champlain  Canal,  with  a  view 
to  its  enlargement.  A  carefnl  and  thorough  examination  of  this  canal,  throughout  its 
entire  length,  satisfied  me  that  to  make  it  conform  to  the  requirements  of  a  ship-canal 
would  involve  many  changes  in  its  alignment,  as  well  as  in  its  depth  and  width,  to 
enable  it  to  pass  vessels  drawing  12  feet  water.  Its  summit-level  also  was  apparently 
from  10  to  15  feet  higher  than  it  should  have  been,  if  properly  located,  necessitating 
an  extra  lockage  up  and  down.  A  further  reconnaissance  suggested  that  a  better  line 
farther  to  the  east,  following  the  valleys  of  Wood  and  Little  Wood  Creeks,  might  be 
found,  provided  that  the  natural  summit  between  these  two  streams  was  not  too  high 
for  the  purpose.  This  could  be  determined  only  by  an  instrumental  survey ;  and  not 
being  prepared  to  make  such  an  examination  at  the  time,  I  thankfully  accepted  the 
offer  of  Mr.  A  Barkley,  canal  commissioner,  that  he  would  have  a  preliminary  line  run 
by  one  of  his  assistants,  and  would  furnish  me  with  a  map  and  profile  of  the  same. 
This  duty,  with  consent  of  the  State  engineer,  Mr.  Sweet,  was  very  satisfactorily  per- 
formed by  Mr.  G.  Thomas  Hall,  civil  engineer,  under  my  directions. 

The  result  of  this  survey  shows  that  the  natural  summit  between  the  two  creeks 
mentioned  is  145  feet  above  tide-water,  or  49  feet  above  Lake  Champlain,  and  29  feet 
above  the  Hudson  River,  at  Fort  Edward. 

By  making  the  summit-level  of  the  new  canal  135  feet  above  tide,  it  will  be  12  feet 
lower  than  that  of  the  Champlain  Canal,  and  it  can  be  attained  by  means  of  three 
locks,  from  the  level  of  Lake  Champlain,  of  15, 12,  and  12  feet  lift,  respectively.  The 
descent  to  the  level  of  the  Hudson  will  be^made  by  one  lock  of  17  feet  lift. 

The  deepest  excavation  for  the  bottom  of  the  canal  at  the  summit  will  be  23  feet,  or 
for  the  tow-path  and  berme-bank,  6  feet. 
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Accordingly  I  abandoned  the  idea  of  eularj^ring  the  preaent  Cbain)»lain  Canal,  and 
decided  bn  recommending  the  construction  of  a  new  one  in  the  valleys  of  these  two 
creeks,  making  use  of  the  creeks  themselves  for  slack-water  navigation  where  feasible. 

IX>CATION  OF  THE  CANAL. 

la  making  the  location  and  estimate  on  this  division,  I  was  compelled  to  depend 
principally  on  the  map  and  center-line  profile  made  by  Mr.  Hall,  aided  by  personal 
Knowledge  of  the  nature  and  characteristics  of  the  country,  gained  by  my  reconnais- 
sances of  the  route. 

In  locating,  I  have  not  confined  the  alignment  strictly  to  the  preliminary  line  ran, 
as  the  general  features  of  the  country  permit  a  change  within  certain  limits,  without 
greatly  varying  the  amounts  of  excavation  required.  While  the  estimates  are  sufB- 
<>iently  accurate  for  an  apjiroximate  location,  a  regular  survey  of  the  entire  line  will 
be  required  to  determine  the  alignment,  as  well  as  the  position  of  the  locks,  weirs,  &c. 
The  creeks  should  also  be  gauged  at  different  stages  of  water,  from  the  lowest  to  the 
highest,  that  their  capacities  may  be  accurately  determined. 

With  these  remarks,  I  proceed  to  describe  the  canal  as  approximately  located. 

Commencing  at  Whitehall,  a  lock  of  the  dimensions  adopted  for  this  improvement, 
with  a  lift  of  15  feet,  will  be  constructed  on  the  site  of  the  three  combined  locks  of  the 
Champlain  Can&l*  lo  /sonnectinn  with  the  lock,  a  dam  l*^')  feet  in  length  is  to  be  built, 
extending  to  the  east  bank  of  Wood  Creek,  itA  crest  being  15  feet  above  the  level  of 
Lake  ChampUin. 

This  dam  will  give  the  required  level  t^  lock  No.  14,  a  distance  of  3.83  miles.  A  ver- 
tical wall,  extending  from  the  upper  end  of  the  west  wing-wall  of  the  lock  to  the  first 
cut-off  in  Wood  Creek,  will  limit  the  basin  or  harbor  of  Whitehall  on  that  side,  and 
will  afford  easy  access  to  the  lock. 

From  the  upper  end  of  this  vertical  wall,  the  line  will  cut  off  a  long  bend  in  the  creek. 
Thence,  after  following  thb  creek  for  a  few  hundred  feet,  a  cut  will  be  made  across  the 
next  long  bend,  and  thence  the  line  will  follow  the  channel  to  near  the  month  of  Green- 
ville River,  the  waters  of  which  will  be  utilized  to  supply  in  part  the  requirements  of 
lock  No.  15  at  Whitehall. 

Thence  the  line  follows  the  general  direction  of  the  channel,  cutting  off  projecting 
points  where  necessary,  to  the  cut-off  on  which  lock  No.  14  is  located.  A  lift  of  12  feet 
at  this  lock  will  raise  the  canal  to  the  next  level,  which  is  continued,  following  the 
channel  of  the  creek  as  closely  as  practicable,  a  distani'e  of  5.55  miles,  to  lock  No.  13.  A 
lift  of  12  feet  at  this  lock  brings  the  canal  to  its  summit-level,  which  is  continued  to 
lock  No.  12  at  Fort  Edward. 

At  a  poit  near  Smith's  Basin,  the  line  leaves  Wood  Creek,  crossing  the  natural  sum- 
mit to  Little  Wood  Creek,  and  entering  the  latter  at  a  point  about  three  and  one-half 
miles  from  the  former.  Thence  it  follows  the  channel  of  Little  Wood  Creek,  as  closely 
as  practicable,  to  Fort  Edward. 

PRISM. 

The  pri-m  of  the  canal  will  be  100  feet  in  width  nt  bottom,  about  150  feet  wide  at  the 
surface,  with  13  feet  depth  of  water.  Side  slopes  in  earth-excavation  of  two  horizontal 
to  one  vertical;  in  rock-cutting  an  inclination  of  one  fourth  to  one.  Tow-path  and 
berme-banks,  4  feet  above  the  snrface-level,  15  feet  in  width  each,  with  a  fall  to  the 
rear  of  1  foot.  Exterior  slopes  the  same  as  those  of  the  interior.  In  embankments,  a 
puddle-wall  3  feet  in  thickness  will  be  carried  up  at  the  same  time  the  banks  are  formed, 
esteadingat  least  1  foot  above  the  surface  of  water  in  the  canal  and  from  2  to  3  feet 
below  the  natural  surface  of  the  ground,  the  depth  depending  upon  the  nature  of  the 
soil. 

DAMS. 

One  dam  is  to  be  constructed  at  Whitehall,  125  feet  long,  and  about  20  feet  high.  It 
will  be  similar  in  construction  to  those  proposed  for  the  Hudson  River  division,  the 
details  of  which  are  given  under  the  appropriate  head. 

LOCKS. 

The  locks  are  to  be  270  feet  between  the  gate-quoins,  and  45  feet  in  width  between 
the  side  walls  at  the  level  of  the  lower  flow-l  ine.  They  are  to  be  constructed  of  dressed 
stone  masonry,  laid  throughout  in  hydrauliccement  mortar. 

Foundation- timbers  in  earth,  to  be  of  hemlock  timber  12  inches  square,  to  reach 
across  the  lock-pit  from  out  to  out  of  walls  to  be  placed  1  foot  apart  except  at  the 
miter^ill  platforms,  wherethey  will  be  laid  solid.  The  spaces  between  the  timbers  to 
be  filled  with  concrete. 

Two  ranges  of  mud-sills,  12  inches  by  12,  will  also  be  placed  longitudinally  under 
each  of  the  side  walls.  * 
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The  miter-sill  platform  to  be  made  of  timber  12  inches  square,  well  jointed  and 
secnred  with  wroagbt-iron  screw-bolts  li  inches  in  diameter. 

Five  paddle-trenches,  for  the  reception  of  the  sheet-piling,  will  be  laid  across  the 
foundation. 

The  flooring  will  consist  of  two  courses  of  pine  plank,  the  lower  3  inches  thick,  to 
coTer  the  entire  foundation-timbers;  the  upper  2  inches  thick,  to  be  laid  between  the 
side  walls  of  the  chamber  and  at  the  ends  of  the  lock ;  to  be  jointed  with  a  plane  and 
wedged  up  so  as  to  make  water-tight  joints. 

The  miter-sills  to  be  of  whit»oak,  properly  squared  and  dressed  with  a  plane. 

In  rock -cutting  the  foundation-timbers  will  extend  only  across  the  chamber,  and  1 
foot  under  the  side  walls  at  each  end ;  the  wall  being  well  bedded  on  concrete.  In 
place  of  pnddle-trencheeand  sheeting-piles,  stop-waters  of  timber,  12  inches  wide,  will 
be  substituted. 

Moionry, — The  chamber  walls  are  to  be  10  feet  wide  at  bottom,  with  counterforts  in 
rear  (except  in  rock  cuts),  projecting  3  feet;  6  feet  long  in  line  of  wall  and  about  6 
feet  apart.  In  rock-cutting,  the  space  between  the  back  of  the  walls  and  the  face  of 
the  rock  to  be  well  filled  with  concrete,  carried  up  al  the  same  time  with  the  walls. 

The  recesses  are  to  be  2  feet  8  inches  dee})  at  the  top,  and  the  walls  11  feet  wide  at 
the  bottom,  carried  np  plumb.  The  chamber  and  wing  walls  to  have  a  batter  of  1  in 
24,  and  as  a  general  thing  carried  np  2  feet  above  the  level  of  the  upper  reach. 

There  are  t>o  be  eight  chain-wells  or  man-holes;  the  wells  2  feet  square  inside,  the 
bottom  to  slope  toward  the  lock,  to  prevent  the  gate-chain,  w4ien  slack,  from  lodging 
io  them. 

Breast-waits. — ^The  breast-walls,  about  7  feet  wide  at  bottom  and  3  feet  at  top,  to  be 
-carried  np  to  within  6  inches  of  the  bottom  of  the  upper  reach ;  to  be  constructed  of 
rubble-masonry  and  suitably  coped. 

LOCK-GATES. 

The  gates  are  to  be  of  solid  timber,  oak  and  pine,  made  to  move  on  a  pivot  and 
socket,  and  npon  a  csst-iron  adjustable  toe-roller,  running  on  an  iron  traverse-circle 
and  moved  by  chains  and  winches.  At  top  they  are  to  be  held  in  place  by  the  usual 
wrought-iron  collar  arrangement. 

The  timber  is  to  be  24  inches  thick  at  bottom,  and  20  at  top.  The  top  and  bottom 
bars,  the  bar  forming  the  top  of  the  vidve  opening,  and  intermediate  bars,  varying  in 
number  with  the  hei^^ht  of  the  gates,  to  be  of  oak,  the  remainder  of  pine ;  so  laid  as  to 
make  water-tight  joints.  To  be  secured  at  every  point  by  water-tight  dowels,  and 
with  wrooght-iroQ  bolts  2  inches  in  diameter,  extending  through  from  top  to  bottom. 

The  gates  will  also  be  strengthened  by  means  of  white-oak  binders,  one  on  each  side 
at  both  ends,  and  by  horizontal  fenders  of  oak. 

Sluiee-gates, — In  each  of  the  openings  between  the  lower  bam,  which  are  2  feet  6 
iDcbes  in  depth  by  8  feet  9  inches  in  length,  will  the  placed  in  iron  sluice-gates,  work- 
ing on  a  horizontal  central  shaft,  and  moving  by  a  limng-screw. 

RKOULATINO-WKIR8. 

Regulating-weirs,  in  connection  with  locks  Nos.  12, 13,  and  14,  will  be  constructed  in 
conformity  to  the  general  plan  of  weir  herewith  submitted ;  the  masonry  to  be  of  the 
same  quality  as  that  of  the  locks. 

At  lock  No.  15  (Whitehall),  no  weir  has  been  provided  for  in  my  estimates.  It  is 
supposed  that  the  dam,  with  a  crest  of  125  feet  in  length,  will,  in  connection  with  the 
lock-sluices,  be  sufficient  to  provide  for  all  the  water  iu  case  of  a  flood  in  Wood  Creek. 
The  walls  of  the  lock  are  to  be  carried  np  above  flood-height,  or  about  8  feet  above  the 
cjest  of  the  dam. 

I  l^ave  no*i  been  able  to  obtain  any  data  from  which  to  calculate  the  volume  of  water 
-carried  by  Wood  Creek  and  Greenville  River,  in  the  season  of  freshets;  but  from  the 
great  increase  iu  capacity  to  be  given  to  the  stream  by  the  proposed  improvements,  I 
am  of  the  opinion  that  the  means  now  provided  will  be  ample  to  prevent  overflow. 

Whenever  a  regular  survey  shall  be  made  of  this  line,  the  flow  of  these  streams 
will  be  determined,  and  if  then  proved  necessary,  a  regulating- weir  can  be  placed  at 
or  near  the  west  side  of  the  look  in  question,  with  a  culvert  debouching  into  the  basin 
below.^  * 

BRIDGES. 

Fifteen  bridges  will  be  required  on  this  division,  all  but  one  of  which  must  beswung 
or  pivot  bridges.  Of  these,  two  will  be  for  single-track  railroads,  viz,  one  for  the  Rut  - 
land  Railroad,  at  Whitehall,  and  one  for  a  branch  of  the  Rensselaer  and  Saratoga  Rail  - 
road  at  Smith's  Basin. 

The  spans'of  all  the  pivot-bridges  will  be  190  feet,  carried  10  feet  in  the  clear  above 
the  level  of  the  tow-path. 
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The  center  pier  will  be  drcnlar,  leaving  a  clear  water-way  of  65  feet  on  each  aide.  It 
will  be  laid,  except  where  the  bottom  is  rock,  on  a  timber  and  concrete  fonndatioD, 
with  enitable  piling,  and  carried  ap  with  coursed  masonry,  laid  in  hydmalio-cement 
mortar ;  the  top  to  be  properly  coped  with  ashlar  not  less  than  15  inches  in  thickness, 
and  provided  with  a  pivot-stone  not  less  than  6  feet  square  and  2  feet  depth  of  bed. 
On  rock-bottom,  the  bottom  of  the  wall  will  be  bedded  on  concrete. 

The  abutment  walls  to  be  of  similar  class  of  masonry,  and  laid  where  necessary  on 
timber  and  plank  foundations. 

The  highway  bridges  will  have  a  roadway  of  20  feet,  and  the  tow-path  and  road- 
bridge  the  same  width,  with  a  span  of  75  feet. 

The  superstructure,  in  all  cases,  to  be  of  iron. 

PROPERTY  DAMAGES. 

This  item  of  estimate  is  comparatively  small.  No  town  property  of  any  great  value 
will  be  taken,  except  at  Whitenall,  where  the  requirements  of  lock  No.  15  will  render 
the  purchase  and  removal  of  a  block  of  buildings  necessary.  A  careful  valuation  baa 
been  made  of  these  buildings,  and  the  amount  thereor,  viz,  $65,000,  given  in  the 
estimate.  Two  buildings  will  be  removed  at  Fort  Edward,  at  an  estimated  expense  of 
$1,500.  A  portion  of  the  land  required  belongs  to  the  State  of  New  Yoik ;  the  remainder 
has  been  valued  at  from  $100  to  $500  per  acre. 

FORT  EDWARD  DAM  AND  FEEDER. 

It  was  my  first  intention  to  supply  the  summit- level  of  this  canal  through  the  present 
Glen's  Falls  feeder;  but,  on  examination,  the  locks,  sluices,  and  pi  ism  of  the  feeder, 
which  is  twelve  miles  in  length,  were  found  to  be  inadequate  for  the  pnrpoee.  To 
render  this  feeder  available,  it  would  be  necessary  to  enlarge  the  sluices  in  the  oulkhead 
of  the  dam  at  Qlen's  Falls,  to  construct  new  regulating- wires  and  sluices  aronnd 
thirteen  locks,  and  to  widen  and  deepen  the  prism  for  a  distance  of  twelve  miles, 
which,  with  weir  and  sluice  to  connect  with  the  new  canal,  it  is  estimated  would 
cost  $1,106,108. 

The  Cbamplain  Canal,  it  appears,  was  originally  supplied  through  the  Fort  Edward 
feeder,  of  about  4,300  feet  m  length,  the  water  of  the  Hudson  oeing  raised  to  the 
desired  level  by  a  dam  about  30  feet  in  height  and  900  in  length.  Since  the  construc- 
tion of  the  Qlen's  Fall  feeder,  an  ample  supply  for  the  wants  of  the  canal  beinc  ob- 
tained through  that  channel,  the  Fort  Edward  dam  and  feeder  appears  to  have  been 
used  for  private  purposes. 

I  propose,  therefore,  to  build  a  new  dam,  at  or  near  the  site  of  the  present  one,  to  a 
proper  height ;  and,  while  making  use  of  the  full  capacity  of  the  Glen's  Falls  feeder,  to 
bring  the  additional  quantity  of  water  required  through  this  old  feeder  to  a  re^latinR- 
weir  near  the  lock  at  its  junction  with  the  Cbamplain  Canal;  this  weir  to  be  of  suffi- 
cient capacity  to  pass  the  supply  from  both  feeders  into  the  next  level  of  the  Cham- 
plain  Canal,  a  fall  of  10  ieet,  and  from  thence  using  the. present  canal  to  its 
connection  with  the  new  canal,  giving  the  bottom  of  the  latter  a  fall  of  1  foot  per  mile^ 
and,  passing  over  a  breast-wall,  entering  a  chamber  at  the  side  of  the  canal;  the 
chamber  to  be  100  feet  long,  85  feet  wide,  and  its  bottom  at  the  same  level  as  that  of 
the  canal. 

This  dam  and  feeder,  including  new  vertical  walls,  and  repairs  to  goard-look  and 
canal,  and  including  also  property  damages,  it  is  estimated  will  cost  $319,978.80. 

As  above  remark^,  this  feeder  was  origiaally  constructed  to  supply  the  Cbamplain 
Canal,  which  is  10  feet  above  the  level  I  intended  to  use  for  the  purpose.  I  have  no 
doubt  but  that  a  dam  of  10  feet  less  height,  with  a  connecting  feeder  of  2,500  feet  in 
length,  could  be  constructed  for  much  less  than  the  above  estimate. 

A  survey  of  the  ground  can  alone  determine  this  question ;  and  none  having  been 
made  with  a  view  to  such  a  location,  I  am  constrained  to  make  my  estimate  on  the 
line  of  the  orignal  feeder. 

WATER-SOPPLY. 

The  water-supply  of  the  canal  is  from  the  Hudson  River  and  from  Wood,Creek. 
That  from  the  latter,  as  given  by  McElroy,  is  small  in  comparison  with  the  amount 
required.  In  the  conditions  now  existing  the  supply  from  this  creek  is  less  than  it  will 
be  when  the  affluents  are  all  brought  in  on  the  new  levels  assumed.  In  my  estimate, 
however,  I  depend  only  on  the  quantity  as  given  by  him  for  the  Wood  Creek  quota^ 
and  obtain  the  remainder  from  the  Hudson. 

In  estimating  the  requirements  of  the  canal,  I  have  provided  for  one  hundred  look- 
ages  per  day,  for  a  period  of  two  hundred  and  twenty  days.  The  locks  at  the  snmmit 
are  of  17  and  12  feet  lift  respectively.  It  is  assnmed  that  the  lockage  throogh  the 
ri-foot  lock,  with  leakages,  and  the  additional  supply  obtained  from  W<Md  Creek  below 


Digiti 


zedbyCjOOgle 


NAVIGATION   OP   THE   MISSISSIPPI   RIVER.  169 

this  lock,  and  from  Greenville  River,  will.be  ample  for  the  reqnirementsof  look  No.  15, 
which  hai  a  life  of  15  feet. 
We  will  then  have— 

Cubic  feet 

270x45.7  X  17  =  209,763'.  X  100  = 20,976,300 

270X45.5  X  12  =  147,420'  X  100  = 14,742,000 

Cabio  feet  per  day  for  lockages 35,718,300 

Evaporation,  filtration,  and  leakage 21,401,494 

Total  required  daily 57,119,794 

Total  required  per  minute 39,666 

For  the  season,  57,119,794  X  220  =  12,566,:«>4,680  cubic  feet. 
To  meet  this  demand  we  have — 

Quota  of  Wood  Creek per  minute 6,671 

Qootaof  Glen's  Falls  feeder,  per  State  engineer's  report,  per  minute.  23, 375 

Leas  evaporation  and  filtration per  minute.      660 

22,715 

Qootaof  Fort  Edward  feeder per  minute 10,280 

Or  total  per  minute 39.666 

The  present  capacity  of  the  Hudson  River  to  supply  this  amount  is  believed  to  be 
ample.  It  could  be  much  increased  by  a  proper  system  of  dams  and  reservoirs  at  the 
headwaters  of  that  river,  to  retain  the  water  till  required,  and  at  the  same  time  pre- 
vent the  occurrence  of  the  usual  freshets  in  that  river. 

But  beyond  this,  a  large  additional  supply  can  be  obtained  by  diverting  the  water 
that  now  flows  into  the  Saint  Lawrence  Ktver. 

A  careful  survey  of  this  region  has  recently  been  made  by  Professor  Benedict,  and  an 
estimate  made  of  the  additional  quantity  of  water  obtainable  by  a  system  of  dams  and 
lake-reservoirs. 

The  amount  of  water  that  can  be  thus  supplied  over  and  above  that  which  now 
flows  into  the  headwaters  of  the  Hudson  is,  as  estimated  by  Professor  Benedict, 
60,5^000  cubic  feet  per  day  for  220  days,  equal  to  13,329,360,000  cubic  feet,  which 
extra  supply  would  be  more  than  the  total  amount  required  for  the  new  canal,  to  wit : 

Cahic  feet. 

Extra  supply,  per  Professor  Benedict 13,329,360,000 

Amount  reqniied 12,566,354.680 

An  excess  of 763,005,320 

The  construction  of  this  canal  as  located  will,  of  course,  destroy  the  present  Cham- 
plain  Canal  between  Whitehall  and  Fort  Edward,  except  the  portion  to  be  used  as  a 
feeder.    To  prevent  the  flow  of  water  received  through  the  Glen's  Falls  feeder  from 

Cling  along  the  level  northerly  of  its  junction  with  the  Champlaiu  Canal,  an  eni- 
kment  is  provided  for  in  the  estimates. 

Boats  navigating  the  Glen's  Falls  feeder  can  make  connection  with  the  Hudson 
River  through  the  old  oanal  formerly  used  for  that  purpose.  The  looks  and  prism 
of  this  old  branch  would,  probably  require  considerable  outlay  to  render  them  navi- 
gable. 

A  large  amount  of  business  is  done  on  this  feeder,  and  means  should  be  provided  to 
give  it  an  outlet  to  the  river. 

The  aggregate  amount  of  estimate  for  the  canal-division,  including  Fort  Edward  dam 
and  feeder,  is  $3,776,999.10. 

Estimates  in  detail  are  herewith  submitted. 

HUDSON  RI\'ER  DIVISION*. 

This  division,  extending  from  Fort  Edward  to  Troy,  it  is  proposed  to  render  naviga- 
hie  for  vessels  of  12  feet  draught  by  means  of  a  series  of  dams  and  locks  and  by  excava- 
tioos  in  the  channel  of  the  river  where  required. 

For^he  data  on  which  my  estimate  is  based  for  this  portion  of  the  route,  I  am 
indebted  to  the  courtesy  of  the  State  engineer,  Mr.  Sweet,  and  his  assistants,  who  have 

E'ven  me  frequent  opportunities  to  examine  the  maps  and  records  of  the  office,  and 
kve  loaned  for  my  use  such  maps  as  I  deemed  would  be  of  assistance  to  me  in  prepar- 
ing my  plans,  and  have  also  permitted  me  to  make  tracings  of  such  maps  as  I  desired, 
that  oould  not  be  spared  from  the  office. 

Among  the  documents  received  from  the  State  engineer's  office  is  a  very  full  and 
^le  report  of  S.  McElroy,  esq.,  C.  E.,  with  accompanying  maps  and  profiles,  of  a  sur- 
vey made  by  him  in  1866,  and  submitted  to  the  canal  board,  New  York  State  canals, 
In  February,  1867,  by  J.  P.  Goodsell,  State  engineer  and  surveyor. 
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This  survey  was  aatborized  by  the  State  legtslatare  for  the  purpose  of  determid 
the  practicability  of  making  the  Hudson  River  navigable  between  Troy  and  Fort  1 
ward,  with  locks  225  feet  long  and  25  feet  wide,  and  with  stone  dams.  A  chania 
feet  in  depth  and  200  feet  in  width  was  also  contemplated.  J 

The  report  and  maps  give  evideoce  of  an  elaborate  and  accurate  survey.  The  I 
was  triangulated  the  entire  distance ;  frequent  cross-sections  and  soundings  made, 
levels  with  check  levels  taken.  The  dams  and  locks  were  located,  and  the  chaon 
8  feet  in  depth,  defined. 

I  have  availed  myself  fully  of  the  valuable  information  contained  in  the  repc 
results  of  this  survey,  and  in  locating  the  dams  have,  as  a  general  thing,  given  ( 
the  same  height  and  position  as  contemplated  by  Mr.  McElroy. 

In  view  of  the  large  amount  of  rock-excavation  required  in  the  channel,  I  wi 
hopes  that  it  might  hd  diminished  in  some  degree  by  giving  an  increased  height  ti 
dams,  and  by  that  means  raising  the  surface-level  of  the  pools.  A  study  of  the  sut 
aided  by  a  reconnaissance  of  the  entire  length  of  the  route,  showed  conclusively 
no  additional  height  could  be  given  without  increasing  the  overflow  of  the  baul 
such  a  degree  that  long  and  costly  levees  would  be  required  for  protection.  1 1 
therefore  adopted  his  proposed  levels,  and  have  estimated  for  excavation  accord  I 


The  number  of  dams  in  this  division  will  be  eleven,  not  including  the  breast-^ 
with  an  aggregate  lift  of  116  feet. 

The  following  table  exhibits  their  number,  height,  level  above  low-tide,  and  le 
of  reaches: 

Dams  and  locks. 


Number. 


d 

S 


1 

Feet 
14.  S5 

*2 

9.00 

3 

&50 

4.., 

Breast 

13.50 

5 

6.75 

Breaat 

6 ]    10.25 

7 t    17.00 

Breast  (a) ' 

Breast  (b) 
Breast  (<;)] 

8 

fl 

10 

11 1    15.75 

Lock  IS 


4.00 
6.00 
12.00 


^      t 


5  ** 


Feet 

1,100 
6H0 
.567 
310 
700 
700 
330 

1.000 
93U 
:<30 
280 
380 
550 
550 
646 
670 


Feet  I 
14.35 
33.35  { 
31.75 
44.00  i 
44.00 
51.00 
51.00 
61.35 
7«.35 
7i».85 
7a  35 
78.35 
63.85 
8a  35 
100.35 
116.00 


MiUt.     MUes. 


I 


5.93 
1.96 
1.95 

5.92 
7.68 
9.83 

0.37 

ia20 

2.75 

0.51  : 

13.95 
13.46 

1.85  I  14.71 

10. 85  S5i  56 

3.84  29.40 

2.95  '  32.35 

7.45  I  39.80 


Remarks. 


1 

Sute  dam  at  Troy  to  bo  raised  1' 
Near  site  of  A.  aud  N.  K.  R.  bHdgi 


On  rockrlft, below  MeclianlcaTill 
Near  Howland's  paper-mill. 


At  StUlwater. 

Below  Sobaylerville. 

Saraloxa  Falls,  new  State  dam. 

At  Fort  Miller. 

At  Fort  Edward.  U6a 


LOCATION  OF  DAMS. 

The  location  and  heights  of  these  dams  were  determined,  in  part,  by  the 
the  natural  dams  of  slate- rock,  at  which,  in  low  water,  the  main  fall  of  the 
occurs,  and  over  which  ttie  current  flows  with  the  increased  velocity  due  to  the 
those  points.    The  channel  between  these  natural  dams  is  of  nearly  uniform  widthi 
is  comparatively  deep,  with  but  slight  declivity  of  surface. 

The  character  of  the  banks  was  also  considered,  so  that  the  least  damage  to  a^j 
property  by  overflow  would  be  obtained. 

With  one  exception,  viz,  that  of  dam  No.  9,  they  will  all  be  built  on  a  rock-foa 
tion.  At  and  near  the  site  of  the  dam  last  mentioned,  at  the  head  of  the  longest 
in  the  series,  the  bottom,  as  far  as  sounded,  is  composed  of  gravel,  and  the  <ytil 
for  itfl  foundations  is  made  to  conform  to  the  character  of  the  bottom. 

The  State  dam  at  Troy  (No.  1),  recently  repaired,  is  in  good  condition,  and  will  i 
require  raising  about  2  feet  to  give  it  the  required  height  of  cre^t. 

I  propose,  also,  to  adopt  the  new  State  dam  (No.  10)  at  Saratoga  Falls,  as  builij 
location  and  level  agreeing  with  those  determined  upon  for  a  dam  in  that  vicinity 

This  dam  has  recently  been  constructed  by  the  State,  is  of  coursed  stone,  wl 
heavy  coping,  and  will  answer  all  the  requirements  of  that  location.  i 

There  will  then  be  but  nine  dams  (not  including  the  breast-dams)  to  be  constnu 
in  the  division. 
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Diagram  of  Locks  and  Dams,  Hudson  River  Division. 


1(K.85  m. 


3.6' 


HorixoDtal  scale,  4  milee  to  1  inch. 
Vcd-tical  •     40  feet 


Ik 
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I  Fort  E«lward. 


T.45in.. 


Total  diat.,  39.8  m. 


10 


11 


Lock  12. 


>C 
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PLAN  OF  DAMS. 

The  dams  are  to  be  bailt  of  heavy  conreed  stone,  laid  in  bydranlic  cement-mortar. 
The  rock-fonndations  to  be  properly  prepared,  and  the  lower  course  of  stones  well  laid 
on  concrete.  An  ashlar  coping,  aboat  8  feet  in  len(2:th  and  2  feet  thick,  cut  with  a 
bevel  of  I  foot,  and  wjth  ronnded  edges,  will  be  well  bolted  to  the  dam,  and  secured 
with  two  iron  clamps  to  each  joint. 

The  wall  will  have  a  batter  of  2  inches  to  the  foot  on  the  upper  side,  and  of  4  inches 
to  the  foot  on  the  lower.  The  upper  slope,  of  broken  stone  and  brush,  to  have  a  de- 
clivity of  four  horizontal  to  one  vertical.  A  plank  apron,  secured  to  heavy  crib-work 
will  take  the  shock  of  the  spill  of  the  dam.  The  apron  to  be  made  of  12  by  12  inches 
pine  timber,  with  close  joints,  having  a  slope  of  4  to  1,  and  securely  faa^ned  to  the 
three  longitudinal  top-timbers  of  the  crib,  extending  the  entire  length  of  the  dam. 
The  crib  to  be  built  of  hemlock  and  oak  timber,  and,§lled  with  broken  stone. 

The  only  dam  on  gravel- foundation  (viz.  No  9)  will  conform  in  structure  to  the 
otherR,  except  at  the  foundations.  Hemlock  timbers,  12  by  12  inches,  placed  1  foot 
apart,  the  spaces  filled  with  concrete,  and  the  whole  covered  with  pine-plank  securely 
fastened,  will  form  a  platform  for  the  base  of  the  snperstructare.  In  addition,  three 
rows  of  sheet  piling,  of  hemlock-plank  4  inches  thick  and  6  feet  long,  will  be  driven 
into  the  gravel ;  one  row  at  the  foot  of  the  upper  slope,  one  at  the  foot  of  the  upper 
face  of  the  wall,  and  one  at  the  lower  edge  of  the  crib-work.  They  will  be  secured  at 
the  top  by  spikes  to  a  stringer  1  foot  by  4  inches.  A  bed  of  concrete  1  foot  deep  will 
be  laid  from  out  to  out  of  the  sheet-piling,  and  under  the  foundation- timbers. 

The  abutments  to. the  dams  will  also  be  bailt  of  coursed  masonry,  rising  about  6  feet, 
according  to  location,  above  the  crest  of  the  dams,  and  coped  with  ashlar  4  feet  wide 
and  1^  feet  thick,  well  bolted  and  clamped. 

REACH-8LOPE8. 

It  will  be  observed  that  in  the  schedule  of  dams  and  locks  above  given  the  level 
named  has  been  carried  through  the  respective  reaches  between  the  dams  without 
allowance  for  surface-slope.  In  the  profiles  and  cross-sections  accompanying  Mr.  McEl- 
roy's  report,  and  on  which  my  calculations  ^re  based,  the  same  has  been  done.  He 
says, ''  It  is  best  to  estimate  on  the  extreme  height  for  dams  and  locks,  although  in 
practice  the  remou^  or  slope,  will  be  duly  determined  and  allowed  for,  in  each  case,  be- 
fore construction.''  J 

I  have  adopted  this  view  on  all  the  reaches  between  the  dams,  and  have  fixed  the 
crest  of  theupper  one  (No.  11)  at  116  feet  above  tide- water. 

The  level  of  the«urface  of  the  river  tit  Fort  Edward  was  determined  by  Mr.  Hall  in 
his  recent  survey,  and  found  to  be  118  feet  above  tide,  which  level  I  have  assumed  in 
connection  with  lock  No.  12.  The  slope  of  the  river,  thus  determined,  between  the 
asAumed  level  at  dam  No.  11  and  Fort  Edward,  a  distance  of  7.45  miles,  is  2  feet. 

Whenever  the  slope  in  the  other  reaches  is  accurately  determined,  .the  decrease  in 
the  lifts  of  the  locks,  and,  in  consequeace,  in  the  cost  of  their  construction,  can  be  as- 
certained. 

LOCKS. 

The  crests  of  the  adjacent  dams  will  determine  the  lifts  of  the  several  locks.  The 
highest  lift  proposed  will  be  17  feet;  the  lowest,  4  feet;  averaging  lOM  feet  each. 

As  a  general  rule,  they  are  located  with  reference  to  facility  of  approach  from  the 
channel.  A  pier  and  guard  wall,  carried  up  to  the  same  height  as  that  of  the  lock- 
walls,  will  connect  them  with  the  shore.  A  pier-wall  of  similar  height,  and  10  feet  in 
thickness,  will  be  built  between  the  back  of  the  lock- wall  and  the  end  of  the  dam, 
making  a  working  platform  on  top  of  20  feet.  The  usual  crib-arrangement  is  also 
provided  for. 

At  dam  No.  1, 1  propose  to  locate  the  lock  at  its  west  end,  leaving  the  present  sloop- 
lock  at  its  east  end  untouched.  There  will  be  a  better  channel-approach  to  the  new 
lock,  and  less  trouble  from  ice,  which,  I  am  informed,  always  tends  to  the  eastward 
above  the  sloop-lock.  There  would  also  be  less  rock-excavation  required  below  the  lock 
for  the  continuance  of  the  channel  to  Albanv. 

The  height  of  lock  and  guard  walls  of  lock  No.  1  will  be  carried  up  8.75  feet  above 
the  new  crest  of  the  dam,  to  provide  against  freshets  from  the  Mohawk  River.  That 
of  the  other  lock  and  guard-walls  will  be  4  feet  above  the  crests  of  the  respective 
dams. 

1  have  not  been  able  to  obtain  the  high-water  mark  at  these  locations;  but  as  it  is 
proposed  to  provide  against  freshets  in  the  Hudson  by  means  of  a  system  of  dams  and 
i^f^ervoirs  at  its  headwaters,  I  have  assumed  that  by  the  time  this  improvement  is 
made  the  provision  against  floods  will  be  accomplished,  and  have  therefore  fixed  the 
height  of  the  locks  accordingly. 
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CONSTRUCTION. 

The  details  of  constractioD,  a«  well  as  of  tbe  dimeDsions  of  the  locks,  will  be  similar 
to  those  described  under  the  head  of  *'  canal  division." 

The  following  diagram  exhibits  connectedly  the  height  of  dams,  lengths  of  reaches, 
and  lifts  of  Iocks  from  Troy  to  dam  No.  11,  and  the  ascertained  slope  of  the  river- 
surface  thence  to  Fort  Edward. 

REGULATING-WKIR8. 

No  regulating- weirs  will  be  required  on  this  division ;  the  spill  of  the  several  dam« 
regulating  the  surface-levels. 

CHANNEL. 

The  estimates  herewith  are  based  on  an  assumed  channel  of  at  least  200  feet  in  width 
at  bottom,  with  13  feet  depth  of  water.  The  excavation  in  earth  to  be  made  by  dredg- 
ing; that  in  rock,  by  cutting  a  channel  of  the  above-named  width  at  bottom,  with 
side  slopes  one-fourth  to  one.  It  is  presumed  that  a  large  portion  of  this  rock,  which 
is  **  a  slate,  with  sharp,  deep  fissures,  and  friable  quality,"  can  be  removed  by  a  dredg- 
ing-maehine  with  its  bucket  properly  armed  for  the  purpose.  I  have,  however,  **  given 
the  benefit  of  the  doubt,"  and  have  estimated  the  cost  of  removal  accordingly,  inclu- 
sive of  cofter-datnming,  if  required. 

PROPERTY-DAMAGES. 

The  amount  of  property-damages  will  be  small.  Protection-levees,  aggregating 
17,500  feet  in  length,  will  prevent  serious  overflows.  The  cost  of  land  for  this  purpose 
is  considered,  together  with  that  of  the  sites  for  the  locks.  This,  with  mill-claiiU8, 
riparian  damoges,  &c.,  it  is  estimated,  will  amount  to  $100,000. 

BRIDGE-DRAWS. 

An  estimate  is  made  for  bridge-<lraws  in  the  four  wooden  b/ldge6  now  spanning  tbe 
river,  viz,  at  Saratoga  Falls,  Scuuylerville,  Stillwater,  aud  Waterford. 

The  aggregate  amount  of  estimates  for  the  Hudson  River  division  is  |7,375,917.16. 
Estimates  in  detail  are  herewith  submitted. 

CONCLUSION. 

In  this  my  report  on  the  ''enlarged  ronte  from  the  Saint  Lawrence  Bfirer  to  Troy, 
on  the  Hudson  Kiver,"  made  in  complianoe  with  your  instruotioas  of  August  last,  I 
have  confined  myself  striotlv  to  the  engineering  features  of  the  project.  In  connec- 
tion therewith,  I  may  remark  that  the  route  selected  appears  to  be  the  natnral  con- 
nection between  the  termini  referred  to,  viz,  the  Saint  Lawrence  River  and  Troy. 

The  Canada. division  requires  but  a  short  canal,  through  an  almost  level  plateau, 
admirably  adapted  to  the  purpose.  From  th^oe  to  Troy,  on  the  Hudson,  the  natural 
water-courses  are  followed,  with  but  one  intervening  summit  of  only  three  and  a  half 
miles  in  length,  and  of  remarkably  low  elevation.  The  water-supply  will  be  ample, 
and  the  facilities  for  the  construction  of  the  proposed  work  abundant. 

An  *' enlarged  route"  can,  in  my  opinion,  be  obtained  on  this  line  at  the  estimated 
cost,  through  which  vessels  carrying  50,000  bushels  of  wheat,  or  other  freight  in  pro- 
portion, can  freely  and  safely  navigate. 

Maps,  including  a  general  map  of  the  whole  route,  on  a  scale  of  two  miles  to  1  inch ; 
maps  of  the  canal  and  Hudson  River  division,  on  a  scale  of  500  feet  to  1  inch,  with 
general  plan  of  lock,  regulating- weir,  &.C.,  will  also  be  submitted. 

In  connection  with  this  improvement,  I  was  directed  by  you  in  October  last  to  make 
an  examination  and  to  submit  a  report  and  estimates  on  the  cost  of  connecting  tbe 
Hudson  River,  above  the  Troy  dam,  with  Albany,  via  the  Erie  Canal ;  the  latter  to  be 
enlarged  to  the  dimensions  of  those  of  the  proposed  new  canal. 

In  compliance  therewith,  I  have  the  honor  to  submit  the  following  supplementary 
report: 

SUPPLEMENTARY  REPORT. 

In  accordance  with  your  instructions  of  October  23,  1874, 1  made  a  reconnaissaooe 
of  the  country  between  Cohoes  and  West  Troy,  for  the  purpose  of  determining  upon  the 
best  line  of  connection  between  the  Hudson  River,  above  Troy  dam,  and  the  Erie  Canal, 
and  also  extended  my  examination  thence  to  Albany,  with  view  to  tbe  enlargement  oi 
the  said  canal. 

This  reconnaissance,  &:c.,  satisfied  me  that  the  most  feasible  route  could  be  made 
through  the  old  Mohawk  River  and  basin  to  a  point  near  the  weigh-lock  at  West  Troy ; 
thence  connecting  with  the  Erie  Canal  by  means  of  a  lock  of  such  lift  as  would  bring 
the  level  of  the  river  up  to  that  of  the  canal,  and  from  thence  widening  the  canal  on 
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the  east  side  to  Albany.  The  resnlts  of  a  sarvey  snbseqaently  made  under  year  direc- 
tioQ  by  Mr.  W.  P.  JadJsoo,  assistant  engineer,  confirmed  my  belief  as  to  the  feasibility 
of  this  roate. 

The  estimates  herewith  submitted  are  based  upon  that  survey  for  the  Mohawlc  River 
division,  and  upon  cross-sections  and  other  measurements  subsequently  made  by  Mr. 
Jadson,  and  on  maps,  &o.,  of  the  canal  for  the  Erie  Canal  division. 

I  propose  to  consider  the  proposed  line  under  two  heads : 

1.  The  Mohawk  River  division,  extending  from  the  Hudson  River  to  the  Erie  Canal, 
at  lock  No.  1  (A). 

2.  The  Erie  Canal  division^  extending  from  lock  No.  1  (A)  to  tide-water  at  Albany. 

MOUAWK-RIVKR  DIVISION. 

The  mouth  of  the  branch  of  the  Mohawk  River,  which  it  is  proposed  to  utilize  in  this 
connection,  is  one  mile  above  the  Troy  dam,  or  dam  No.  1  of  the  Hudson  River  divis- 
ion. The  width  of  the  old  bed  is  ample  for  the  purpose,  but  to  render  it  navigable  for 
vessels  of  12-feet  draught  both  heavy-rock-excavation  and  a  large  amount  of  dredging 
will  be  required. 

The  surnice- level  of  that  portion  of  the  river  now  called  the  "BaMn,"  is  about  12 
inches  lower  than  the  proposed  level  of  the  Hudson  River  above  the  Troy  dam.  Two 
side-cut  locks  at  West  Troy  regulate  the  height  of  water  in  this  basin,  and  to  retain 
oar  proposed  level  it  will  be  necessary  to  raise  these  look-walls,  together  with  the  pier 
and  vertical  walls  in  connection,  about  2  feet. 

The  channel  between  the  Hudson  River  and  the  proposed  lock  No.  1  (A)  is  to  be  ex- 
cavated to  a  depth  of  13  feet  below  the  assumed  level  (viz,  14.25  feet  above  tide-water) 
and  to  a  width  of  200  feet  at  bottom.  In  rock-cutting,  the  side  slopes  to  be  one-fourth 
to  one.  No  other  improvement  will  be  required  to  render  this  channel  navigable 
throughout  its  entire  length. 

Locks, 

The  level  of  the  Erie  Canal  at  the  proposed  point  of  connection  being  24.5  feet,  and 
that  of  the  new  channel  14.25  feet,  a  lock  of  10.25  feet  lift,  and  of  the  same  dimensions 
io  other  respects  as  those  already  considered,  will  be  required  to  connect  the  old  Mo- 
hawk with  the  canal  near  the  present  weigh-lock.  The  details  of  construction  will  be 
the  same  as  those  of  the  loL-ks  of  the  canal  division  heretofore  described. 

^  Bridges. 

Three  swing  or  pivot  bridges  will  be  required  on  this  division,  viz,  one  single-track 
railroad-bridge  at  the  crossing  of  the  Rensselaer  and  Saratoga  Railroad  near  the  mouth 
of  the  Mohawk ;  one  double-track  railroad-bridge,  at  the  crossing  of  the  New  York  Cen- 
tral and  the  Rensselaer  and  Saratoga  Railroads  near  the  weigh-lock ;  and  one  high- 
way-bridge at  the  site  of  the  present  dike.  They  will  be  all  of  the  same  span,  viz,  190 
feet,  and  with  iron  superstructures.        ^ 

Property-da  m  ages. 

The  property-damages  will  be  light  on  this  division,  most  of  the  land  to  be  taken 
belonging  to  the  State  of  New  York.    They  will  be  included  under  a  general  head. 

ERIK- CANAL  DIVISION. 


enlargement  of  the  Erie  Canal  to  Albany  to  the  required  dimensions,  including 
nstruction  of  the  required  bridges  and  culverts,  constitutes  the  amount  of  work 


The  ( 
the  construction  ( 
to  be  done  on  this  division. 

It  is  proposed  to  widen  the  canal  on  the  east  side  by  removing  the  berme-bank  and 
by  excavating  the  prism  to  the  dimensions  hereinbefore  considered,  viz,  100  feet  wide 
OQ  the  bottom ;  slopes,  two  horizontal  to  one  vertical ;  depth  of  water,  13  feet.  Where 
vertical  walls  are  substituted  for  slopes,  the  width  on  the  bottom  will  be  increased  to 
1^  feet ;  the  batter  of  the  walls  to  be  2  incbea  to  1  foot. 

VerUoal  walls  are  to  be  built  from  lock  No.  1  (A)  through  West  Troy  and  Port  Schuy- 
ler to  near  the  southern  boundarv  of  the  latter ;  and  from  the  foot  of  lock  No.  2,  near 
the  upper  end  of  the  lumber-district,  to  lock  No.  1,  at  Albany.  The  height  of  the  former 
to  be  4  feet  above  the  surface-water  of  the  canal ;  that  of  the  latter,  2  feet  above  the 
same  level ;  to  contorm  to  the  general  height  of  the  ground  or  piers  through  the  lumber- 
district. 

Puddle-walls. — ^A  puddle-wall  is  to  be  carried  up  with  the  embankments.  It  will  be 
3  feet  in  width,  its  top  extending  1  foot  above  the  surface  of  water  in  the  canal,  its 
bottom  from  1  to  2  feet  below  the  natural  surface  of  the  ground,  depending  on  the 
character  of  the  soil. 
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Two  lock  are  to  be  built,  one  uear  the  present  locks  No.  2,  of  the  Erie  Canal,  of  9.*2n 
feet  lift ;  the  other  near  locks  No.  1,  at  Albany,  of  15.25  feet  lift.  Their  dimensions  and 
details  of  constroction  will  be  the  same  as  thtise  of  lock  No.  1,  (A). 

Lock  No.  2  will  be  located  near  the  east  lock  of  the  present  donble  locks  No.  2 ;  its 
west  chamber- wall  to  be  about  20  feet  from  the  wall  of  the  west  lock.  Lock  No.  1  will 
pass  diagonally  Just  below  the  present  double  locks  at  Albany,  leaving  both  nndis- 
turbed. 

Begulating-weirs, 

It  is  proposed  to  use  the  side-cut  locks  at  West  Troy,  the  remaining  lock,  No.  2,  and 
both  of  the  old  locks,  No.  1,  as  regulating- weirs. 

Bridges, 

There  are  now  twenty  road-bridges,  of  Yarions  widths,  spanning  the  Erie  Canal  on 
this  divibion.  These  must  be  replaced  by  swing  or  pivot  bridges,  of  lengths  corre- 
sponding to  the  increased  width  of  the  enlarged  canal. 

The  center  piers  are  to  be  circular,  and,  with  the  abutments,  will  be  constructed  of 
coursed  masonry.  Their  spans  to  be  either  190  or  165  feet,  depending  on  location.  The 
superstructures  ia  all  cases  will  be  iron. 

Culverts. 

Six  new  culverts,  in  place  of  those  now  in  nse,  nnder  the  Erie,  on  this  division,  will 
be  required.  The  lengths  will  be  increased  to  meet  the  requirements  of  the  enlarged 
prism ;  the  water-ways  to  be  of  the  same  dimensions  as  in  the  present  culverts. 

They  are  to  be  constructed  of  coursed  masonry,  laid  in  hydraulic-cement  mortar, 
backed  with  rubble.  The  foundations  to  be  of  12  by  12  inches  hemlock  timbers,  laid  1 
foot  apart,  covered  with  a  floor  of  pine  plank  3  inches  in  thickness ;  the  spaces  between 
the  wiugs  and  the  wat«r-way  to  have  an  additional  floor  of  pine  2  inches  thick,  and 
laid  so  as  to  break  joints. 

Property-  da  m  agea. 

Although  but  a  narrow  strip  of  land  will  be  taken  in  making  this  enlargement,  the 
amount  of  property-damages  will  be  heavy,  from  the  fact  that  the  line  i#ll  cut  many 
buildings  in  West  Troy,  Port  Schuyler,  &c.,  and  will  take  off  the  ends  of  tlie  X)iers  iu 
the  Albany  lumber  district. 

A  personal  inspection  and  valuation  of  each  piece  of  property  aflected  along  the 
entire  route  haviug  been  recently  made  under  your  directions,  I  am  enabled  from  the 
returns  to  submit  a  reliable  estimate  under  this  head. 

The  estimated  cost  of  this  division  is ♦. $1,<>70, 754  ^ 

The  estimated  cost  of  Mohawk  River  di vision  ia 56f?,  210  64 

Estimates  in  detail  for  both  divisions  are  herewith  presented. 
Respectfully  submitted. 

C.  A.  FULLER, 

AsBiatant  /engineer. 
Maj.  J.  M.  Wilson, 

United  States  Engineas. 
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NAVIGATION   OF   THE   MISSISSIPPI   BIVEB. 


CHAMPLAIN  SHIP-CANAL  ROUTE. 

Biver  division,-^  Estimate  for  locks. 


QoaDtities  and  items. 


11  locks,  bftilinganddraiDiofT per  look.. 

301  cablo  yards  excavation  of  earth per  on.  yd.. 

75.560  cable  yards  excavation  of  rook do 

83,463  cubic  ysTiU  embankment do 

Itf,  123  cubic  yards  puddling do 

67,551  cubic  yards  lock-masonry do 


48,887  cubio  yards  rubble-masonry 

11.935  cubic  yards  concrete do.... 

1,311,156  feet,  bourd-measore,  floor-timbers per  1,000  fi.. 

1.161,435  feet,  board-measure,  plank  flooring do 

h5.404  feet,  board-measure,  miter-sills do.... 

8.8*W  feet,  board-measure,  sbeet-piling do 

39,611  pounds  ir<Mi per  ponnd.. 

12,760  pounds  spikes  and  nails do 


Equipment,  dte. 

11  locks,  crib-work per  lock.. 

11  locks,  posts,  &c do 

11  locks,  look-gates  complete do 

11  locks,  sulphur  and  saud do | 

11  locks,  painting  gates do 

11  locks,  nooses do ( 

Cutting  dam  No.  10  for  look 

Cutting  dam  No.  1  for  look 


Price. 


Amount 


$5,000  00  i  155,000  00 

28  I  84S8  i 

1  00  I    75, 560  00 

S8       23,375  24 

30         4,836  90 

13  00  ,  678, 163  00 

8  00  I  391, 096  00 

5  00  1    59, 675  00 


80  00 
45  00 
60  00 
20  00 
12 
06 


2,000  00 
300  00 

7,586  00 
60  00 
100  00 

2,000  00 


26,223  12 

52,964  58 

5, 124  24 

177  60 

4,753  32 

765  60 


22.000  00 
3,300  00 

83,446  00 

600  00 

1.100  00 

32,000  00 
2,860  00 
2,000  00 


TotaL 


11,^77,098  88 


137,366  00 


1. 714,  464  88 


River  division, — Dams, 


Xo.  of 
dam. 

Length. 

Ashlar. 

Courted 
maionry. 

Ou.yds. 

Con- 
crete. 

Embank- 
ment. 

Pine. 

Hemlock. 

Maple. 

Oak. 

Loose 
Stone. 

FeeL 

€u.yd$. 

Ou.ydM. 

Ou.yd$. 

Ftb.m. 

Ftb.m. 

Ftb.m. 

FLb.m. 

(ht.vd$. 

2 

660 

424.47 

3,122.00 

784 

8a  37 

131,318 

67,914 

27,165 

45,259 

a»6.oo 

3 

567 

365.97 

2,840.50 

686 

352.29 

127,708 

66.055 

96.422 

44.037 

ai43.60 

4 

210 

140.97 

1,444.00 

278 

574.22 

50.364 

26,051 

10.420 

17,337 

3,618.50 

B.... 

700 

449.  47 

2. 24a  00 

779 

237.39 

98,861 

51,135 

20,454 

34.090 

4,855.50 

5 

700 

449.  47 

2,560.50 

805 

580.72 

120,388 

62,265 

24.906 

41.501 

6.195.8S 

B 

320 

210.  47 

1,243.50 

376 

342.59 

f5,030 

28.464 

11,386 

1^976 

2.832.13 

6 

1,000 

63a  47 

4,886.50 

1,200 

516.76 

225.040 

116,400 

46,560 

77.600 

14,437.50 

7 

220 

147. 47 

1,880.50 

291 

2as.96 

1*     64,183 

33,196 

13.279 

22.132 

5,565.82 

Ba.... 

330 

216.97 

1,125.50 

362 

409.54 

46,606 

24,106 

9,642 

16,072 

2,m.8» 

Bb.... 

280 

185.47 

1,300.00 

363 

20ai9 

47.562 

16.670 

14,668 

17,780 

S.  996.  S3 

Be.... 

280 

185.47 

974.00 

310 

1,024.94 

39,544 

20,454 

a  182 

13.636 

1,807.15 

8 

550 

355.47 

1,793.00 

595 

16a  01 

77.666 

40,178 

16,071 

96,795 

3,66115 

9 

550 

355.47 

4.039.00 

1,854 

340.10 

151,684 

131,258 

31,383 

52,305 

12,5n.08 

11 

670 

430.97 

3,167.00 

783 

13a  56 

133,290 

68.943 

27,577 

45,962 

8,387.90 

Totals 

7,037 

4,556.58  32,024.00 

9,466 

5,262.64 

1,369,244 

763,091 

285,115 

473,482 

85,tn.6l 

Biver  division, — Estimate  for  dams. 


Quantities  and  items. 


4.557  cnbio  yards  ashlar  masonry percu.yd. 

32,624  cubic  yards  coursed  masonry ^do 

9,466  cubic  yards  concrete do 

5,263  cubic  yards  embankment do 

1.369,244  feet,  board-measure,  pine per  1,000  ft. 

76.3,091  feet,  board-measure,  hemlock do 

288,115  feet,  board-measure,  maple do 

473,482  feet,  board-measure,  oak do 

46,200  feet,  board-measure,  sheet-piling do 


85,278  cubic  yards  loose  stoue percu.yd.. 

184,728  pounds  wrooghtiron per  pound.. 

14  dama — sulphur  and  saud 

Raising  and  repairing  dam  Na  1 


Price. 


^15  00 

10  00 

500 

28 

45  00 

20  00 

40  00 

60  00 

90  00 

1  SO 

19 

150  00 


Amount 


168,355  00 

326,940  00 

47,330  00 

1,473  64 

61, 615  98 

15,961  82 

11,524  60 

96.408  99 

994  00 

127,917  00 

22,167  96 

9,100  00 

90,000  00 


Total. 


1733,318  39 
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Section. 

Length. 

Rock  ex- 
cavation. 

Dredging. 

No.  1 

FeeL 

34,370 

44.850 

66.495 

65,059 

Ou.  yds. 
5a\399 
937.999 
98,700 
506,135 

Ou,yds. 
139,337 
18.3U3 
189,997 
311,569 

Nft.  9 

»«.3 

»a4 

• 

310,167 

1, 976, 156 

645.136 

Estimate. 


Qaantitiee  and  items. 

Price. 

Amoont 

Total. 

1.97^,156  cnbic  yards  excavation  of  rock 

MS.  136  cubic  yards  dredging 

4 bridge-draws 

per  CO.  yd.. 

do 

$2  00 

95 

10,000  00 

13.956.319 
161.284 
40.000 

|4. 157, 597 

Biver  divieion^—Leveea  and  property-damages. 


Qoantities  and  items. 

Price. 

Amount. 

Total. 

Property-damages,  grading  road,  &o 

— per  en.  yd.. 

10  28 

$17,239  04 
89,761  00 

1100,000  04 

Biver  divieion. — Summary  of  eetimatee. 

Dams $733,318  32 

Locks 1,714,464  88 

Channel 4,157,596  00 

Levees  and  property-damages 100,000  04 

6,705,379  24 

Engineeriog  and  oontingenciee  10x>ercent 670,537  92 


CANAL  DIVISION  24.13  MILES. 

Fort  Edward  to  Whitehall.— Locke. 


7,375.917  16 


No.oflock.9 

1 

•8 

1^ 

ts 

1 

0 

1 

1 

3 

1 
1 

^ 

19 

Oh.  yds. 
96.431 
16,561 
83.464 
8.959 

Ou.yda 

Oti.yda. 

1,678 
1,606 

639 

S:3S 

6,915 

446 

446 

618 

9.197 

9,540 

Ou.vd$. 

1,175 
916 
917 

1,963 

FLb.m. 
171, 156 
171,156 
171,156 
114,000 

Ft.b.m. 
105,585 
105,585 
105.585 
105,585 

FLb.m. 
7.764 
7,764 
7,764 
7,764 

FLb.m. 
8,880 
8,880 
8,880 

13 .-.  .  . 

14 

15 

Pier  and  e.iraU  .. 

Hiter^Uwall..:: 

Totals 

77,408 

17,569 

5,533 

98,711 

6.699 

4,271 

697.468 

499,340 

31,056 

96,640 

U.  Ex.  49 12 
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NAVIGATION   OP   THE   MISSISSIPPI  RIVER. 
Canal  diviaion, — E^Hmaie  lock$. 


QoftDtities  and  items. 


4  lockii,  bail!  nj;  and  drai  nin  k per  lock . 

77,408  cobio  yards  excavation  of  earth per  co.yd. 

17,562  oabio  yards  excavation  of  rook do... 

5,533  oabic  yards  paddling do... 

S8,711  cubic  yards  lock-masonry do... 

6.699  oabio  yards  rabble  masonry do. . . 

4,37 1  cabio  yards  concrete do . . . 

627,468  feet,  board-measnre,  floor>timbers per  1,000  ft . 

422.340  feet  board  measure,  plank  flooring do. . . 

31,056  feet,  board-measnre,  miter-siils do... 

26,649  feet,  board^measu  re,  sheet-piling do... 

14  404  poandsiron per  pound. 

4,640  pounds  spikes  and  nails do. . . 

Eqtdfnnentt  die. 

4  locks,  crib-work per  lock. 

4  locks, posts,  &c do... 

4  locks,  lock-}Eates  complete do... 

4  looks,  painting  gates do... 

4  locks,  sulphur  and  sand  do... 

4  looks,  houses do... 


Price. 


$5,000  00 
28 
1  00 
30 
13  00 
600 
500 
20  00 
45  00 
60  00 
20  00 
12 
06 


3,000  00 

:mni  00 

7, 751  00 

100  00 

60  00 

2,000  00 


Amonnt. 


#20,000  00 

21, 674  24 

17,562  00 

1.659  90 

373,243  00 

53,592  00 

21,355  00 

12,549  96 

19,005  30 

1.863  36 

532  80 

1. 728  ^ 

278  40 


aococo 

1,200  00 

31.004  00 

400  00 

240  00 

8.000  00 


Total 


$545,043  84 


48.844  00 
593.887  84 


Canal  division. — Eegulating-weir  lock  No,  12. 


Quantities  and  items. 


4,327  cubic  yards  excavation  of  earth ~ per  en.  yd. 

193  cubic  ysjrds  lining do... 

144  cubic  yards  puddling do . . . 

937  cubic  yards  vertical  wall  in  cement do... 

320  cubic  yards  slope  and  pavement  wall do.., 

51  cubic  vards  ashlar  masonry do.., 

1^009 oabio  yards  coursed  masonry do... 

929  cubic  yards  rubble  masonry do. . . 

282  cubic  yards  concrete do  .. 

4,200  feet, 'iward-measure,  sheet-piling per  1 ,000  ft 

lD,5fJ4  feet, board-measure,  pine do.., 

90.0^  feet  board-measure,  iiemlock do... 

3.979  pounds  wrought  iron per  pound. 

e.B.'il  pounds  of  cast  iron do.., 

650  pounds  spikes  and  nails do... 


Price. 


$0  28 

50 

30 

6  00 

200 

IS  00 

,10  00 

800 

5  00 

90  00 

45  00 

20,00 

12 

08 

06 


Amonnt 


$1,211  56 

96  50 

43  20 

1,422  00 

640  00 

765  00 

10,090  00 

7.432  00 

1. 410  00 

84  00 

476  28 

401  60 

477  48 

668  OH 

39  00 

Total. 


$95,256  70 


Canal  division, — EegulaHng'Weir  loch  No.  13. 


Quantities  and  items. 


Price. 


Amonnt 


Total. 


? .667  onbic  yards  excavation  of  earth per  on. yd.. 
93cubic  yards  lining do.... 

137  cubic  yards  paddling do  .. 

237  cubic  yards  vertical  wall  in  cement do — 

390  cubic  yards  slope  and  pavement  wall do . . . 

78  cubic  yards  ashlar-masonry do.... 

721  cubic  yards  coursed  masonry do — 

58  cubic  yards  concrete do — 

4.200  feet  board-measure,  sheet-piling ■ per  1,000  ft.. 

10.584  feet  board-m  asnre,pine do 

90  Of«  feet  board-measnre,  liemlock do 

3.630  pounds  wrought  iron per  pound.. 

8,316  pounds  oast  Iron do 

650  pounds  spikes  and  nails do — 


$0  28 

50 

30 

6  00 

900 

15  00 

10  00 

500 

90  00 

45  00 

20  00 

12 

08 

06 


$746  76 

96  50 

41  10 

1,422  00 

640  00 

1.170  00 

7,910  00 

990  00 

84  00 

476  28 

401  60 

435  60 

665  98 

39  00 


$13,718  18 
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Quantities  and  itema. 


Price. 


Amount. 


Tot*]. 


2,970 cnbieyardnexBaration  of  earth per  en.  yd.. 

245  cobie  yards  lininff do.... 

137  eobic  yards  pnddUog do 

937  eubic  yards  vertical  wall  in  cement do 

49enbio  yards  slope  and  pavement  wall do 

45  eabic  yards  ashlar  masnnry do 

G25cQbio  yards  conrsed  masonry do 

23  cabic  yards  rabble  masonry do — 

874  eubic  yards  onl  vert-masonry do ... . 

4S3  cubic  yards  concrete do  — 

4.200 feet,  board-measare,  sheet-piling per  1,000  ft.. 

10.584  feet,  board-measore,  pine do.... 

80,0W  feet,  board-measnre,  nemlook do  — 

S,S30 pounds  wToufrht  iron per  pound.. 

8.316  ponuds  cast  iron do 

130  pounds  spikes  and  nails do — 


10  28 

$803  60 

50 

122  50 

30 

41  10 

6  00 

1.422  00 

200 

840  00 

15  00 

675  00 

10  00 

6,250  00 

8  00 

184  00 

9  00 

7.866  00 

500 

2,265  00 

20  00 

84  00 

45  00 

476  28 

20  00 

401  60 

12 

435  60 

08 

665  28 

06 

39  00 

•22,570  96 


Canal  diviHon, — Prism. 


Quantities  and  items. 


5.739,792  cubic  yards  excavation  of  earth per  en.  yd. 

SM. 418  cubic  yards  excavation  of  rook do... 

4,015  cubic  yards  vertirsl  wall  in  cement do... 

139,688  cnbic  yards  puddling do... 

10,805  cubic  yards  lining do... 


Price. 


10  28 

1  00 

6  00 

30 

50 


Amount. 


11,607,141  76 

290. 418  00 

24.090  00 

41.906  40 

35,402  50 


Total. 


$1,098,958  66 


Canal  division, — Regulating-weirs, 

Regnlating- weir  lock  No.  12 $25,256  70 

Regolating-welr  lock  No.  13 13,718  12 

RegQlatiDg-weir  lock  No.  14 22,5*0  96 


CBAMPIAIN  SHIP-CANAL  ROUTB. 

Canal  dirisum,  estimate  for  dam,  125 /m^  {Whitehall), 


$61,545  76 


Quantities  and  items. 

Price. 

Amount. 

Total. 

84 eobic  yards  ashlar  masonry perca.  yd.. 

435  cubic  yards  coursed  masonry do  — 

74  cubic  yards  concrete  masonry do  ... 

115  00 

10  00 

500 

45  00 

20  00 

40  00 

60  00 

1  50 

12 

11,260  00 
4.350  00 
.TTO  00 
636  21 
146  24 
117  00 
292  50 
2,238  00 
429  60 
100  00 

H138  feet,  board-measure,  pine perl,0O(>ft.. 

7,312  feet,  board-measure,  hemlock do 

2,925  feet^  board-measure,  maple do — 

4i875 feet, board-measure, oak do  ... 

1,492  cubic  yards  loose  stone per  cu.yd.. 

S,seo pounds  wrought  Iron per  pound.. 

Solphur  and  sand.. ;...; 

/ 

19.939  55 
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Canal  diviHon,  $tnng  MdgtBf  190  feet  apan,  20  feet  roadway. 


Ko. 

LocftUon. 

8S 

& 

I  8 

1^ 

i. 

1^ 

11 

1 

i 

w 

1 

1 

Higk^^. 
Whitehall 

Ou.vdt. 

m 
....... 

171 

Ou.yd*. 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
35 
18 

35 
35 

619 
583 
510 
570 
510 
676 
744 
510 
510 
695 
570 
681 
247 

510 
510 

Cu.ifdM. 
80 
80 
40 
40 
80 
00 
40 
40 
40 
40 
40 
40 
80 

40 
40 

FLb.m. 

FLb,m. 

Hn,A 

2 

do 

3 

do 

171 
171 

7.700 
7,700 

10,680 
10,6tf0 

1.568 

1,368 

4 

Com8t4>ck*9 

5 

Lime- Works 

6 

Fort  Ana 

7 

do 

171 
171 
171 
171 
171 

in 

7.700 
7.700 
7,700 
7,700 
7,700 
7,700 

7.700 
7,700 

10. 6M 
10  680 
10,6H> 
10.680 
10.&K» 
10,680 

10.680 
10.680 

1.568 

g 

Smith's  Basin 

1,568 
1.568 
1.568 
1  568 

9 

Station  1073 

10 

Fort  Edward 

11 

do 

19 

do 

1,568 

13 

Ch-  Canal,  75  feet  span 

14 

Baaroad, 
Whitehall 

171 
171 

1,5^ 

15 

Smith's  Basin 

Total 

1.568 

1.710 

855 

506 

8,384 

800 

77,0C0 

106.800 

15,680 

Canal  dimsionj  esHmate/ar  hridgeSf  190  feet  epan. 


Qoantities  and  items. 


Price. 


Amount. 


TotaL 


1,710  onhic  yards  excavation  of  earth. 
855  cubic  yards  excavation  of  rock  — 

508  cubic  yards  ashlar-masonry 

8.384  cubic  yards  abutment-masonry .. 

800  cubic  yards  concrete 

77.000  feet,  board-measure,  pine 

106.800  feet,  board-measure,  nemlock... 

15  680  linear  feet  piles 

7,650  pounds  iron  (spikes  and  nails). .. 


.perou.yd. 

do... 

do... 

do... 


do. 

.per  1,000  ft. 

do... 

...per  lin.  ft. 
, per  lb. 


Si^^itrueturet, 


9  railroad-bridses,  190  feet  span 

13  highway-bridge,  190  feet  span 

1  tow-path  and  road  bridge,  75  feet  spaa  . 


10  88 

1  00 

15  00 

13  00 

5  00 

45  00 

20  00 

30 

06 


16,150  00 
14,  440  00 


$478  80 

855  00 

7.620  00 

108,993  00 

4.000  00 

3.465  00 

9,136  00 

4,71*4  00 

450  00 


38.300  00 

173, 280  00 

9,475  00 


$133,709  60 


908,055  00 


340.764  80 


Eetimate  Fori  Edward  dam  and/eeder. 


Quantities  and  items. 


Price. 


Amount. 


Total 


Dam. 

1 1,363  cubic  yards  coursed  masonry . . . 

575  cubic  yards  ashlar-masonry 

37,366  cubic  yards  loose  stone 

1,389  cubic  yards  concrete 

30,744  pounds  wronght-iron. 


118.600*  feet  board-measure,  pine  timber. 
43,200  feet,  board-messure, oak  timber  ... 
Sulphur,  sand,  du) 


-.per  cu.  yd.. 

do — 

do... 

do... 

per  lb.. 

.per  1,000  ft.. 


Wtir. 


1  regulating. iMir,  10  feet  lift  . 


$10  00 

15  00 

1  00 

500 

19 

45  00 

60  00 


$113,630  00 
8.685  00 
37.366  00 
6,910  00 
3,680  98 
5,337  00 
8,593  00 
900  00 


$1*8.349  86 
11,38137 
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Qoamtiaee  and  item*. 

Price. 

Amount 

Total 

F44d9r. 

i.OOS  eabio  yards  exoATfttion 

510  enbio  jmrds  embankment 

9. 4«9  oabic  yards  vertical  wall 

805  cabio  yarda  oonorete 

...per  en. yd.. 

do.... 

do.... 

do.... 

•0  88 

88 
6  00 
500 

•1.845  56 

148  80 

56. 574  00 

1, 475  00 

•60.037  36 

Doks 

178,349  88 

11. 381  37 

60.037  36 

6,000  00 

8.000  00 

85,000  00 

Weir 

Feeder 

Repaire  of  ^ard-lock,  Ao 

Loek-b<^iiae 

PRnmrtT-damacea 

888,708  00 
88,810  80 

Add  10  per  oentr  for  engineering  and  contiogenoiea. .. 

310. 978  80 

Canal  divieion,- 

— Propertjf-damagee, 

Qaantities  and  items. 

Price. 

Amonnt. 

Total. 

40.85  acres 

•500  00 
300  00 
100  00 

•20. 485  00 

6.888  00 

58. 010  00 

1.500  00 

65.000  00 

t2.96  acres 

5M.18acrea 

Bemoring  buildings.  Fort  Edward 

Property  Whit4«hKll .  ... 

•145,831  CO 

Canal  division. — Summary  of  estimates. 

Dam S9.939  55 

Locks 593,887  84 

PrUm 1,998,958  66 

RegolatiDK-wein 61,545  78 

Bridges 340,764  80 

Fort  Edward  dam  and  feeder  (leas  10  per  cent.  contiDgenciee) 2H2, 708  00 

Property-damages 145,831  00 


EngioeeriDg  and  contingencies,  10  per  cent. 


3,433,635  63 
343,363  £6 

3,776,999  19 


General  summary  of  estimates. 
RiTer  division : 

Dams $r33,318  32 

Locks 1,714,464  88 

Channel 4,157,596  00 

Levees  and  property-damages 100,000  04 

$6,705,379  24 

Engineering  and  contingencies,  10  per  cent 670,537  92 

Canal  division : 

Dam  9,939  55 

Locks 593,887  84 

Prism 1,998,958  66 

Regalating-weira 61,545  78 

Bridges 340,764  80 

Fort  Edward  dam  and  feeder 282,708  00 

Property -uamages 145,831  00 


7,375,917  16 


3,433,635  6:t 
Engineering  and  contingencies,  10  per  cent 343, 363  56 


3,776.999  19 

Digitized  b|i^X52,9J6  35 
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SHIP-CANAL  FROM  TROY  TO  ALBANY. 

Locks  from  Hudson  River,  via  Old  Mohawk  and  Erie  Canal,  to  Albany, 


Ko.  of  lock. 

1 

1 

ayd» 
1.542 
1,827 
1.485 

a 

1 

Cyd». 
5,947 
8,915 
5,643 

6 

a 
1 

1 

1 

M 

4 

a 
^ 

s 

1 

M 

m 

m 
m 

S 
1" 

1 

No.l,  A 

C.yd*. 
22,72(1 
35,000 
13,712 

C.ydi 
396 

O.yds. 

1.  05? 

FLb.m, 
171, 156 
171,156 
171, 156 

Ft.b.m. 
105,585 
105,585 
105,585 

FLb.m.  O.ydt 
7, 7641      42b 
7, 764,      42^ 
7, 764l      428 

1 

P'ds. 

3,601 
3,601 
3,601 

1,060 
1.060 
1,060 

FLbm. 

8,6eo 

No.  1,  Erie 

No.  2,  Erie 

618   1,057 
365   1,057 

8,680 
8.880 

ToUls 

71, 43i 

4,854 

20.505 

1,379  3,171 

513.468 

316.755 

23,292j  1,284  10,803 

3,180 

26,640 

NoTB.— Lock  No.  1,  A,  between  Old  Mohmwk  bMin  And  Erie  CaoaI,  at  West  Troy  weigh-lock. 
Look  No.  1,  Erie,  at  Albany. 
Lock  No.  3,  Erie,  between  Albany  and  Weat  Troy. 

Locks  from  Hudson  Biver,  via  Old  Mohawk  and  Erie  Canal,  to  Jlhany. 


Qaantitiet  and  itema. 


3  looks,  bailing  and  draining per  leek. 

71.432  cubic  yarde  excavation  of  earth per  on.  yard. 

4.854  cubic  yards  paddlinic do... 

20.505  cubic  yards  iock-maaonry do... 

1,379  cubic  yards  rabble-masonry do... 

3,171  cubic  yards  concrete do... 

513,468  feet,  board-measure,  floor-timbers per  1,000  feet. 

316,755  feet, board- measure, plank  flooring do... 

23,292  feet,  board-measure,  mi tcr-sills do . . . 

1.284  cubic  yards,  miter-sill  walls per  en.  yard. 

10,803  pounds  iron per  pound. 

3,180  pounds  spikes  and  nails do... 

26,640  feet,  board-measure,  sheet-piling per  1,000  feet . 

Equipments,  Sec. : 

3  locks,  crib- work per  lock... 

3  locks,  posts,  &c do  .. 

3  locks,  lock-gates do... 

3  locks,  sulphur  and  sand do... 

3  locks,  painting  gates do  .. 

3  houses per  house. 


Price. 


15,000  00 
28 
30 
13  00 
800 
5  00 
90  00 
45  00 
60  00 
8  00 
12 
06 
SO  00 


2.000  00 
300  00 

7,856  00 
100  00 
60  00 

S.000  00 


Total  for  three  locks  . 


Amonnt. 


$15,000  00 

20,000  96 

1, 456  20 

266,565  00 

ll.U:i2  00 

15,855  00 

10,269  36 

14,253  97 

1.397  52 

10, 272  00 

1,296  36 

190  80 

532  80 


6,000  00 

900  00 

23,568  00 

300  00 

lt!0  00 

6,000  00 


Total 


$368.12197 


36,948  00 
405.069  97 


Lock  No.  1,  A,  Mohawk  Biver  division $115,641  80 

Locks  Nos.  1  and  2,  Erie  Canal  division 289,428  17 

Total 405,069  97 


Culverts  from  Hudson  River,  via  Old  Mohawk  and  Erie  Canal,  to  Albany,  Erie  Canal  division. 


SUtion. 

Stmctnre. 

Masonry. 

Lumber. 

Arch. 

Coursed. 

Bubble. 

Total. 

Hemlock. 

Pine. 

TotaL 

i 

169+75 
2U-f20 
266+75 

Single  arch... 
Doable  arch.. 
Box 

Cub.  feet 
4,lH0 
3,675 

Oub.feoL 
2,550 
8,817 
4.410 
2,838 
6,222 
18,216 

(hib.feH. 
5,960 
15,708 

Otib.feet 
12,690 
28,200 
4.410 
5.494 
10,842 
21,264 

Feetb.m. 
16. 170 
28,050 
11,760 
11,430 
23.210 
47,829 

Futb.n^ 
6.139 

15,216 
6^090 
5.688 
8,850 

46,522 

FsHb.m, 
29.302 
43,266 
17,850 
17, 118 
32,060 
94,344 

1S3 
2S 

311+47- 
349+65 
419-J-65 

Single  arch... 
Sbox!..".!!! 

1.648 
2,205 

1,008 
2.415 
3,048 

41 
64 
21T 

11,708 

43,053 

28,139  1    *82,900  1    138,442 

68,498 

296.940 

50» 

*  3,070  cubic  yards. 


Digiti 


zedbyCjOOgle 


NAVIGATION   OF   THE   MISSISSIPPI   RIVER. 
Ettimatefor  tix  culverU. 


183 


Qnantitiea  and  items. 


3.070  cubic  yards  maaonry I>«r  cd .  yard . . 

13(4,449  feet,  board-measure,  hemlock per  1,000  feet.. 

eR49efeer.  board-measare,  pine do 

509  pounds  iron per  pound.. 


Price.       Amount. 


|9  00 

ao  00 

45  00 

06 


$37,630  00 

3,768  84 

3,9K!  41 

30  54 


Total. 


$35,411  79 


Bridges  from  Hudson  Rivera  via  Old  Mohawk  and  Erie  Canalj  to  Albany, 


Ko. 

2 

i 

1 

a 

1 

If 

li 

1 

1 

a 

i 

M 

RaUroad. 
I 

Single. 
Double 

90 
30 
30 
30 
50 
30 
30 
30 
SO 
30 
SO 
SO 
90 
90 
90 
90 
90 
90 
30 
40 
90 

190 
190 

190 
165 
165 
105 
16.^ 
165 
165 
165 
H'5 
165 
165 
165 
190 
190 
190 
190 
190 
165 
165 
165 
190 

"233' 

904 
319 
319 
319 
479 
319 
319 
319 
204 
319 
204 
904 
X04 
S04 
904 

^f 

•204 
319 
409 
904 

OtLifdi 
30 
86 

35 
60 
60 
60 
191 
60 
60 
60 
35 
60 
35 
35 
35 
35 
35 
35 
35 
35 
60 
80 
35 

TdM. 
410. 47 
1, 573. 50 

510 

981 

9dl 

9dl 
1,»34 

961 

9rl 

9»1 

510 

981 

510 

510 

510 

510 

510 

510 

510 

510 

981 
1,191 

510 

Td». 
91 
45 

40 
45 
45 
45 
73 
45 
45 
45 
40 
45 
40 
40 
40 
40 
40 
40 
40 
4U 
45 
56 
40 

FLb.m. 

FLh,m. 

Lbs. 

s 

10,500 

7,700 
10.500 
10,500 
10.500 
16,  373 
10.500 
10,500 
10.500 
7,700 
10.500 
7,700 
7.700 
7,700 
7.700 
7.700 
7.700 
7.700 
7.700 
10,900 
11,885 
7,700 

13,708 

10.680 
13. 70B 
13.708 
11,708 
94.193 
13, 708 
13, 70tt 
13, 708 
10. 6^0 
13, 708 
10,680 
10.680 
10,680 
10,  tfrO 
10.6^0 
10.6«« 
10.680 
10.680 
13. 708 
1».  516 
10.6ei0 

570 

1 

510 

a 

570 

3  

570 

4 

570 

5 

960 

6 

570 

7 

570 

8 

570 

9 

510 

10 

570 

11    

510 

1«   

n 

510 
510 

14  

510 

13 

510 

16 

510 

17 

510 

Ifl 

510 

19 

570 

SO 

41    

740 
510 

ToUl 

:>,  917 

1,16-2 

18, 466. 97 

995 

907,458 

983,560 

19,440 

Bridges  from  Hudson  Eiver^  via  Old  Mohawk  and  Erie  Canal,  to  Albany, 


Quantities  and  items. 


5.917  cable  yards  excaTatioo per  ou.yd 

1. 182  cubic  yards  asblar^masonry do. . . 

19,467  cubic  yards  pier  and  abutment  masonry do... 

995 coble  yards  concrete do.., 

907.4Sd  feet,  board  meaaure,  pine per  1,000  ft. 

S(s3.S40 fefit.  board-meMure,  hemlock do... 

It, 440  pounds  iron  spikes  and  nails per  lb 

Supsntructurts. 

1  cloiiMe-tniek  rallroadhridge,  190  feet  span 

1  atncl^track  railruadhrld|ee,  190  feet  span 

7  roaO'hridjces,  190  feet  span,  90  feet  wide 

4  mad-bridges.  165  leet  span.  90  feet  wide 

6  road-bridgva.  165  f<iet  span,  30  feet  wide 

1  road-brld|te.  165  feet  spitn,  40  fi*et  wide 

1  rMd-bridfe,  165  feet  span.  50  feet  wide 


Price. 


$0  98 
15  00 
13  00 
500 
45  00 
90  00 
06 


94,700  00 
16. 150  00 
14, 440  00 
10.560  CO 
13,870  00 
15.015  00 
16. 995  00 


Amount. 


$1.656  76 
17,730  00 
940,071  00 
4,975  00 
9. 335  61 
5,671  90 
746  40 


94.700  00 
16. 150  00 

101, 080  00 
43,940  00 

109,960  OJ 
15.015  00 
16. 995  00 


Total. 


$980.185  97 


319, 140  00 


599,335  97 


Hohawk  Klver  division,  thnw  bridiees . 
Brie  Canal  difision,  twenty  bridges  . . . 


$91,995  13 
507. 330  84 

599,395  97 
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Estimated  cost  of  adding  2  feet  in  height  to  two  locks  and  pier-watts.  West  Drog  side^ut. 


QoantitiM  and  items. 


303  oobio  yards  lock-mMonrr per  on.  yd.. 

379  cable  yards  veiticAl  wall do  ... 

1,768  feet,  board-measare,  oak  timber per  1,000  ft.. 

SO  poands  spikes per  lb  . 

30  pounds  bolts    

9,093  cobio  yards  lininir per  en.  yd.. 

3.093  cQbic  yards  embankment do 

Snabbin);-iM)sts,  &c 


Total. 


Price. 


$13  00 
5  00 
60  00 
06 
13 
50 
38 


AmooDt 


I3.939  00 

1,895  00 

106  06 

1  SO 

433 

1,046  30 

566  04 

300  00 


7,878  14 


From  Hudson  River ^  via  Old  Mohawk  and  Erie  Canal,  to  Alhang. — Property-damages, 


Qnftntitiee  and  itemib 


Price. 


Amount 


Land  and  balldlngs,  West  Troy 

Land  and  baiMinKs,  Port  Scbayler  . 
Lsnd  and  building  Troy  road 


Land  and  boildiugK.  AlbMiy  . 

33.5  acres  of  land,  Hndson  Kfver  to  Albany per  acre.. 


•300 


Total. 


$190,700  00 

61.300  00 

31.000  00 

175.000  00 

6.750  00 

"454.55000 


From  Hudson  River,  via  Old  Mohawk  River  and  Erie  Canal,  to  Albang,  Mohawk  Biver  diris- 

ion,  2/25  miles. 


Qnantities  and  itema 


Price. 


Amount 


.35.933  cnbio  yards  excavation,  earth..: per  en.  yd.. 

377,677  cubic  yards  excavation,  rock do — 

391,343  cubic  yards  excavation,  dredging do.... 

Lock  No.  1  (A),  10.35  feet  lift 

Single-track  railroad  bridee 

Double-track  railroad-bridge 

Road-bridge 


10  38 

1  00 

35 


$10. 060  98 
877.677  00 
73,835  75 
115.641  80 
83,04150 
47. 516  80 
33,436  83 


Total  . 


568.310  64 


From  Hudson  River,  via  Old  Mohawk  and  Erie  Canal,  to  Albang,  Erie  Canal  division,  6.06 

miles. 


Quantities  and  itema 


1,166.463  cubic  yards  excavation  of  earth... 

'  149,895  cubic  yards  excavAtion  of  rook 

66,413  cubic  yardfl  vertical  wall,  in  cement.. 

4'JO  cubic  yards  slope-wall 

39,577  cubic  vanis  lininff 

33.035  cubic  yards  puddling 

3  locks f. 

6  culverts 

30  bridges    

2Uisin<  looks,  &o.,  West  Troj  side-oat 


.per  en.  yd.. 

do... 

do... 

do... 

do... 

do... 


Total . 


Price. 


10  38 

I  (H) 

5  00 

300 

50 

30 


Amonnt 


$396.600  64 

149,896  00 

333,065  00 

840  00 

14,788  50 

6,607  50 

389,488  17 

35.411  79 

507,330  84 

7,778  14 


1,670,754  38 


GENERAL  SUMMARY. 


AmooBt 


Mohawk  River  division.  3.35  miles 

Erie  Canal  division,  6.06  miles 

Property-damajres  

Engineering  and  contingencies,  10  per  cent. . 


Total.  8.31  mUes . 


$568.910  64 
1,670.754  58 

869,36i52 


3, 968, 976  7< 
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CC   9. 

FIRST  SUBDIVISION  OF  THE  CENTRAL  TRANSPORTATION-ROUTE. 

report  of  major  w.  e.  merrill,  corps  of  engineers. 

United  States  Engineer  Office, 

Cincinnati,  OhiOy  February  25,  1875. 

General:  In  yonr  letter  of  June  30, 1874,  you  direct  me  to  submit 
a  report  on  the  following  through  transportation  route  recommended 
for  examination  by  the  Senate  Committee  on  Transportation,  viz,  <Hhe 
radical  improvement  of  the  Ohio  Biver  from  Cairo  to  Pittsburgh,  so  as 
to  give  6  or  7  feet  of  navigation  at  low  water."  In  accordance  with 
these  instructions  I  have  the  honor  to  submit  the  following  report. 

The  subject  of  the  radical  improvement  of  the  Ohio  Kiver  has  been 
so  often  discussed  in  official  reports  that  it  will  only  be  necessary  in  this 
coDDection  to  give  the  conclusions  set  forth  in  these  reports.  My  pred- 
ecessor in  charge  of  the  improvement  of  the  Ohio,  Mr.  W.  Milnor 
Roberts,  civil  engineer,  in  his  last  report  on  the  river,  dated  April  21, 
1870,  and  printed  as  Ex.  Doc.  No.  72,  House  of  Representatives,  Forty- 
first  Congress,  third  session,  recommended  the  ordinary  slack-water  sys- 
tem, with  the  addition  of  what  he  called  "freshet-chutes,"  to  be  opened 
and  closed  by  the  floating  ponton  devised  by  the  Bon.  F.  R.  Brunot, 
of  Pittsburgh,  generally  known  as  Brunot's  hydraulic  gate.  The  details 
of  these  chutes  he  did  not  attempt  to  elaborate. 

The  Board  of  Engineers  appointed  to  make  a  report  on  the  radic>al 
improvement  of  the  Ohio  by  hydraulic  gates  and  movable  dams,  con- 
sisting of  Major  Weitzel  and  myself,  submitted  a  report,  dated  January 
31, 1874  (printed  as  Ex.  Doc.  No.  127,  House  of  Representatives,  Forty- 
third  Congress,  first  session),  in  which,  after  giving  full  descriptions  of 
all  the  various  apparatus  in  use  in  France,  Germany,  England,  and 
India,  they  finally  concluded  that,  before  deciding  absolutely  upon  any 
method  of  improvement,  it  would  be  desirable  to  test  the  Brunot  gate  ou 
the  Monongahela. 

In  addition  they  expressed  the  opinion  that,  should  this  gate  work 
satisfactorily,  it  might  be  more  advantageous  to  use  it  in  connection 
with  permanent  dams  than  to  adopt  the  French  practice  of  movable 
dams. 

The  Board  thus  substantially  agreed  with  Mr.  W.  Milnor  Roberts. 

Since  that  time  I  have  continued  my  studies  in  this  matter,  and  have 
finally  concluded  that  the  French  system  of  movable  dams  is  the  best 
that  can  be  adopted.  I  have  therefore  abiudoued  the  contingent  opin- 
ion which,  as  a  member  of  the  Board,  I  gave  in  favor  of  permanent 
dams  with  Brunot's  gate  and  sluice.  This  final  opinion  is  given  in  my 
last  annual  report  on  the  improvement  of  the  Ohio  River,  printed  in  the 
Report  of  the  Chief  of  Engineers  for  1874. 

My  reasons  for  this  change  are  briefly  as  follows: 

1.  The  Brunot  gate  itself  may  not  operate  satisfactorily ;  on  this  point 
^e  have  no  positive  information,  as  the  trial  which  the  Board  rec- 
ommended was  not  made  for  lack  of  an  appropriation  for  this  purpose. 
Something,  however,  can  be  learned  from  the  test  made  in  France  of 
the  Krantz  ponton,  which  in  many  respects  is  similar  to  the  Brunot  pon- 
ton or  gate.  On  this  matter  my  information  is  unfortunately  vague, 
the  substance  of  it  being  that  I  have  received  private  advices  from  a 
distinguished  French  engineer,  that  the  Krantz  system,  which,  as  stated 
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in  the  Board  report,  was  on  trial  on  tlie  Seine  below  Paris,  did  not  work 
satisfactorily.  It  is  possible,  however,  that  the  trouble  may  have  arisen 
from  the  points  in  which  it  dilt'ers  from  Branot's  gates,  and  not  from 
those  in  which  the  two  agree ;  I  therefore  do  not  lay  macn  stress  on  this 
objection. 

2.  The  Brunot  gate,  if  nsed  as  proposed,  requires  the  addition  of  a 
long  inclined  plane  above  and  below  the  gate,  so  as,  if  possible,  to  avoid 
the  wave  at  the  entrance  into  the  pass  and  the  waves  at  the  foot,  where 
connection  is  made  with  the  lower  pool.  There  seems  good  reason  to 
fear  that  these  waves  might  prove  dangerous  to  coal-fleets.  In  any 
event  these  inclined  planes  must  be  quite  costly.  It  is  apparently  im- 
possible to  avoid  them,  as  the  construction  of  the  Brunot  ponton  is  such 
that  when  the  pass  is  open  the  ponton  is  dropped  down  into  a  chamber 
beneath  it.  The  depth  of  this  chamber  must  be  a  little  more  than  the 
depth  of  the  ponton.  The  bottom  of  this  chamber  cannot  be  much,  if  at 
all,  below  the  bed  of  the  river,  as  otherwise  it  might  become  impossible 
to  keep  it  clear  of  sedimentary  deposits.  Allowing  one  foot  of  clear- 
ance below  the  ponton,  we  find  that  the  greatest  depth  to  which  thela^ 
ter  can  be  lowered  is  one-half  a  foot  less  than  half  the  vertical  distance 
between  the  comb  of  the  dam  and  the  bed  of  the  river.  Assuming  a 
diflerence  of  level  between  the  two  pools  of  6  feet,  and  a  depth  of  6  feet 
at  the  head  of  the  lower  pool,  we  find  that  the  ponton  when  down  can- 
not be  lower  than  y — i=H  feet  below  the  crest  of  the  dam,  or  6J  feet 
above  the  bottom  ot  the  river.  Assuming  that  the  opening  of  the  pass 
will  not  materially  lower  the  level  of  the  upper  pool,  which  would  be 
the  case  if,  as  assumed  in  the  Board  report,  the  pass  were  opened  in  low 
water  only  long  enough  to  let  a  fleet  through,  we  would  have  a  differ- 
ence of  level  of  6  feet  to  be  overcome.  The  inclined  plane  could  not 
have  a  steeper  slope  than  1  in  100,  and  it  would  be  better  to  give  it  as 
little  as  1  foot  in  200.  We  thus  see  that  the  lower  inclined  plane  could 
not  be  less  than  from  600  to  1,200  feet  in  length.  The  length  of  the 
upper  inclined  plane,  by  which  the  water  is  gradually  brought  to  the 
pass,  would  not  be  great.  It  should  be  long  enough  to  prevent  any 
wave  at  the  head.  Probably  a  base  of  100  feet,  with  a  suitable  widen- 
ing of  the  upward  prolongations  of  the  side-walls,  would  accomplish 
the  purpose. 

The  steepest  natural  slopes  on  the  Ohio  are  found  when  the  river  is  at 
its  lowest  stage.  At  Horsetail,  five  miles  below  Pittsburgh,  there  is  a 
fall  of  1  foot  in  461  feet ;  at  Deadman's  Island,  fourteen  miles  below,  a 
fall  of  1  foot  in  513 ;  at  the  Twin  Islands,  eighty-five  miles  below,  1  foot 
in  781 ;  and  at  the  Trap,  eleven  miles  below,  1  foot  in  8U0.  All  of  these 
slopes  are  much  more  gentle  than  the  gentlest  suggested  for  the  lower 
inclined  plane  of  the  chute. 

Narrow  sluices  for  passage  through  permanent  dams  were  in  general 
use  in  France  prior  to  the  invention  of  the  present  system  of  movable 
dams.  In  order  to  throw  as  much  light  as  possible  on  this  vexed  ques- 
tion of  inclined  planes  I  have  made  the  following  translations  in  regard 
to  sluices  from  the  best  French  authorities  on  this  subject.  The  one 
that  follows  is  from  Minard's  Navigation  des  Rividres  et  des  Canaux. 

The  width  of  slnices  in  the  narrowest  part  generally  exceeds  that  of  a  boat  by  from 
15  inches  to  2  feet  on  each  side.  It  onght  to  be  even  greater  for  slaices  whose  side- 
walls  are  parallel,  in  order  to  facilitate  the  entrance  of  boats.  [The  plates  show  the 
width  of  a  large  slaice  to  be  aboot  40  feet.] 

Sluices  have  bf  en  made  for  a  fall  of  from  2  to  4  feet.  The  latter  are  dan^rons  to 
navigation  and  to  the  solidity  of  the  work-<.  It  is  necessary  to  wait  before  passing 
boats  through  until  the  discharge  has  greatly  lessened  the  fall. 

The  floors  of  sluices  are  from  23  tu  33  feet  in  length.    The  side- walls  may  be  longer. 
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II  is  advisable  that  the.y  sbonld  not  be  parallel,  and  that  the  pass  shonld  widen  ont  at 
each  end,  in  order  to  ^nide  the  boat  and  to  prevent  it  from  striking  violently  against 
the  walls^  It  is  likewise  advisable  to  terminate  the  side-walls  by  wood  work  exten- 
sions which  will  deaden  the  shock. 

By  considering  the  different  oircnmstances  of  the  passage  of  boats  through  slnices, 
we  can  determine  how  to  arrange  the  dimensions  of  the  latter. 

When  a  boat  descends  freely  through  a  sluice  it  experiences  a  more  or  less  violent 
ootE motion  when  it  strikes  the  gyratory  counter-current  which  is  usually  found  at  the 
foot  of  a  rapid,  and  in  which  lightly-laden  boats  may  even  remain  in  equilibrium, 
poshed  from  behind  and  held  back  in  front. 

Thus  in  January,  1^34,  a  large  empty  abandoned  boat  was  carried  in  a  flood  of  the 
Corr^ze  on  to  the  top  of  the  weir  of  the  Brives  dam.  It  was  precipitated  to  the  foot 
of  the  cataract,  where  it  stopped ;  it  remained  there  more  than  15  hours,  making  short 
movements  backward  and  forward,  and  battering  down  the  masonry  of  the  dam. 

Also  in  November,  18:U,  having  learned  from  an  engineer  that  a  skiff  could  remain, 
as  it  were,  in  suspense  on  the  rapid  of  8aint-Maur-sur  Marne  sluice,  I  went  there  with 
him;  we  ascended  the  current,  which  flowed  through  the  sluice,  in  a  sail-boat,  com- 
pleting our  trip  through  the  sluice  by  having  the  boat  hauled  into  the  cataract ;  on 
isetting  there  we  founa  that  the  boat,  whose  sail  was  lowered,  remained  almost  at  rest. 
Its  bow  in  the  current,  and  its  stern  supported  by  the  wave  of  the  counter-current. 
An  occasional  stroke  of  the  oar  kept  the  boat  in  line  with  the  cnrrent  and  prevented 
it  from  moving  sideways.  We  allo^red  it  to  remain  in  this  position  for  an  hour,  and 
we  had  much  difficulty  in  extricating  ourselves  from  it. 

With  an  instrument  hurriedly  made,  I  found  that  the  thickness  of  the  layer  of  coun- 
ter-current was  only  about  3  inches;  the  variations  of  the  cnrrent  made  it  very  diffi- 
cult to  make  this  measurement;  the  whirl  was  13  inches  in  diameter. 

The  total  fall  was  14  inches;  the  foot  of  the  cataract  was  11  inches  lower  than  the 
level  of  the  lower  pool ;  the  velocity  of  the  current,  at  the  position  of  the  boat,  was 
at  least  7^  feet  x>er  second;  the  skiff,  holding  three  persons,  drew  7  inches  amidships. 
Fig.  46  [not  copied]  shows  the  course  followed  by  a  floating  body  thrown  in  above 
the  rapid. 

The  counter-current  at  the  lower  ends  of  sluices  is  analogous  to  that  which  we  have 
examined  in  the  over-falls  of  weirs;  but  the  nearness  of  the  side-walls  modifies  it 
somewhat.    This  effect  is  more  or  less  moderated  as  the  fall  is  lessened. 

When  a  boat  already  on  an  incline  corresponding  to  the  surface  of  the  water  meets 
the  whirl,  which  is  from  1  foot  to  If  feet  in  height,  it  is  checked  in  front  and  strongly 
poshed  in  the  rear;  the  result  of  these  opposing  forces  is  to  incline  it  still  more,  aod 
to  cause  the  bow  to  plunge.  It  is  then  desirable  that  the  floor  should  be  as  low  and  as 
short  as  possible,  and  it  is  even  well  to  make  ^n  artificial  excavation  at  the  lower  end. 

On  the  other  hand,  it  is  desirable  that  the  side- walls  should  be  long  enough  to  hold 
the  water,  and  to  reduce  the  slope  by  lengthening  it.  They  may,  therefore,  be  pro- 
longed beyond  the  floor.  It  then  becomes  indispensable  to  build  them  on  piles,  the 
pnocipal  effect  of  the  fall  being  a  great  scouring  at  the  foot. 

In  fact  the  removal  and  replacing  of  the  beiims  or  needles,  the  hauling  of  a  boat  up 
through  the  sluice,  and  the  waiting  uutil  the  current  has  moderated,  will  necessitate 
the  opening  of  the  sluice  for  three  or  four  hours,  during  which  time  a  violent  current 
acts  on  the  bottom.  Therefore,  the  prolongations  of  the  side- walls  beyoud  the  floor 
areas  much  exposed  to  undermining;  as  the  piers  of  a  bridge.  It  is,  therefore  neods- 
sary,  unless  the  bottom  is  of  rock,  to  surrjuud  them  with  deeply-driven  piles  and 
sbef^ting-piles. 

This  tendency  to  scouring  is  very  great ;  it  would  be  useless  to  oppose  it.  Exten- 
rions  of  the  floor,  besides  injuring  boats,  would,  sooner  or  later,  be  carried  away. 

The  sole  of  the  pass  is  not  vertically  undermined  in  the  beginning;  the  soil,  even 
when  it  is  moderately  firm,  is  at  first  cot  away  on  a  very  steep  slope  near  the  pass,  and 
then  on  a  gentle  slope ;  so  that  the  maximum  of  depth  is  generally  found  at  from  25 
to  40  feet  from  the  end  of  the  sole ;  but  afterward  the  scouring  action  travels  back- 
ward to  Just  under  the  sole,  in  consequence  of  a  whirl  with  horizontal  axis,  which  up- 
lifts the  wooden  platform  with  which  these  soles  are  sometimes  terminated.  It  is  in 
consequence  of  this  eddy  that  we  sometimes  find  that  in  artificial  deepeniogs  made 
with  a  vertical  fall  just  beyond  the  sole,  the  current  has  brought  back  a  part  of  the 
excavated  material  and  has  formed  a  slope  beginning  at  the  lower  end  of  the  sole. 

The  depth  of  the  scour,  and  the  distanc-e  to  which  it  extends,  vary  with  the  fall  and 
the  nature  of  the  bottom,  whose  hardness  finally  yields  in  the  course  of  time.  Do  we 
Dot  see  very  hard  granite  rocks  wasted  and  worn  away  under  the  natural  falls  of 
nversf  It  seems,  in  fact,  that  the  deepening  ought  to  increase  until,  in  consequence 
of  the  excavation,  there  will  be  such  great  masses  of  water  to  be  put  in  motion  as  to 
<^  Dp  a  part  of  the  quantity  of  action  caused  by  the  fall;  in  a  word,  the  regimen  of 
the  cataract  must  become  established,  like  that  of  a  less  rapid  current. 

In  the  Cours  de  Conatrttctions  of  MM.  Sgaiizin  and  Reibell  are  some 
remarks  on  the  sluices  formerly  so  largely  ased  in  France  before  the 
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invention  of  movable  dams,  from  which  I  extract  the  following  para- 
graphs as  pertinent  to  the  question  before  us : 

The  size  of  sluices  is  limited  bjr  the  method  employed  in  closiDg  them,  which  is  very 
variable ;  there  are  slaices  varying  in  width  from  13  to  26,  and  even  to  il^,  feet,  de- 
pending; npon  the  dimensions  of  the  boats,  the  violence  of  the  floods,  &c 

The  width  of  opening  of  slaices  for  the  passage  of  floods,  and  for  the  transit  of  rafts 
or  loose  logs,  vanes  from  10  to  26  feet  in  slaices  now  existing. 

Their  soles  are  generally  placed  on  a  level  with  the  bed  of  the  river  above  the  dam, 
and  they  connect  with  the  bed  below  the  dam  by  a  slope.  In  this  way  slaices  for  dis- 
charge can  also  be  nsed  for  the  passage  of  boats.  The  bottoms  of  the6e  sin  ices  in  soils 
that  will  wash,  should  be  protected  by  a  sole  with  a  guard-sole  below,  as  has  been  indi- 
cated for  passes  always  open. 

The  width  of  these  passes  depends  on  the  maximum  widths  of  the  boats.  »  •  • 
The  sluices  used  for  navigation  have  their  side-walls  prolonged  much  farther  down 
stream,  in  order  to  guide  the  boats  and  especially  to  make  more  gentle  the  oarvilinear 
slope  of  double  curvature  which  connects  the  upper  pool  with  the  lower. 

To  still  more  lessen  this  slope,  the  sluice  is  opened  a  quarter  of  an  hour  before  the 
passage  of  boats  in  either  direction,  although  this  often  causes  an  injurious  lowering 
of  the  water  in  the  upper  pool.  It  has  been  recommended  that  the  side-walls  shoula 
have  uneqnal  length  down  stream,  in  order  to  diminish  the  boils  and  waves  which  are 
formed  where  the  sluice-water  meets  that  which  has  fallen  over  the  dam. 

The  construction  of  the  sole  of  a  navigable  sluice  is  snrroanded  with  diffioaltiee ;  if 
it  is  much  prolonged  on  a  straight  slope  downward,  there  is  reason  to  fear  that  the 
boat  in  its  oscillations  will  strike  it ;  if  it  is  made  very  short,  there  may  result  serious 
scours  at  the  foot  when  the  river-bottom  is  not  firm. 

Although  the  sluices  above  described  differ  in  many  particulars  from 
the  inclined  planes  proposed  for  use  in  connection  with  the  Brunot  pon- 
ton, they  yet  are  sufficiently  alike  to  enable  us  to  get  some  valuable 
information  from  the  experience  obtained  by  their  use  during  many 
centuries.  Navigable  sluices  were  used  on  the  Yonne  as  far  back  as  the 
reign  of  Louis  IX  (1226-1270),  as  an  ordinance  of  this  king  is  extant 
forbidding  the  construction  of  anything  in  the  bed  of  this  river  that 
might  hinder  navigation.  In  February,  1415,  Charles  YI  ordered  that 
all  sluices  should  be  24  feet  in  width,  which  decree  was  reaffirmed 
in  1520, 1598,  1669,  and  1673.  In  1720  the  number  of  dams  with  sluices 
on  the  Upper  Yonne  was  twenty-five,  and  on  the  Lower  Yonne  there 
were  ten.  These  sluices  were  gradually  widened  and  improved,  but  the 
greatest  change  was  inaugurated  in  1835,  when  the  first  Poir^e  needle- 
dam  was  built.  By  this  invention  the  width  of  sluices  was  increased  to 
72  feet,  thus  changing  them  into  what  are  now  known  as  navigable 
passes.  In  1860,  a  still  further  advance  was  made  by  the  substitution 
of  Cbanoine  wickeis  for  needle-dams.  This  substitution  is  now  com- 
plete, and  represents  the  greatest  advance  thus  far  made  in  movable 
dams. 

The  Cbanoine  system,  which  this  brief  history  shows  to  have  been  the 
culmination  of  the  experience  of  centuries,  is  the  one  which  I  desire  to 
put  into  operation  on  the  Ohio. 

I  conclude  from  the  descriptions  quoted  above  that  there  might  be 
serious  trouble  in  the  use  of  inclined  planes,  from  the  dangerous  scour 
likely  to  take  place  at  the  foot  of  these  planes,  and  also  from  the  waves 
and  whirls  which  would  endanger  the  safety  of  barges.  The  difficulties 
which  were  found  on  small  rivers,  and  with  small  bodies  of  water,  would 
probably  be  increased  with  larger  rivers  and  wider  sluices. 

The  only  French  systems  that  use  the  power  of  the  stream  for  work- 
ing the  movable  parts  are  the  Girard,  the  Desfontaines,  and  the  Krantz. 
None  of  these  can  be  used  for  a  pass  whose  sole  is  on  a  level  with  the 
bottom  of  the  river,  and  in  this  respect  they  are  like  the  Brunot  system. 
It  therefore  follows  that,  as  far  as  our  present  knowledge  extends,  the 
use  of  sluices  with  gates  that  can  be  maneuvered  rapidly,  both  for  open- 
ing and  closing,  likewise  necessitates  the  use  of  an  inclined  plane.    It 
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is  proper  to  add  tbat  tbe  use  of  inclined  planes  for  chutes  or  passes  in 
weirs  is  anknown  in  France;  the  three  French  systems  mentioned 
above  being  only  used  on  weirs  to  control  the  levels  of  the  pools  by  regu- 
lating the  discharge  of  the  river  at  the  site  of  the  dam. 

3.  The  use  of  permanent  dams  or  weirs  equipped  with  the  Brunot 
gate  would  compel  all  up-stream  navigation  to  go  through  the  locks. 
Very  high  floods,  in  which  it  might  be  posnible  to  go  over  the  dams, 
occur  so  seldom  in  the  upper  part  of  the  river  that  they  need  not  be 
considered.  On  the  other  hand,  if  the  inclined-plane  system  should 
prove  to  work  well,  it  may  be  possible  to  maintain  a  continuous  down- 
stream navigation  through  the  chute  at  all  times.  This  would  be  a  de- 
cided advantage,  if  attainable.  As  it  is  necessary,  iu  order  to  make  an 
exact  comparison  between  the  proposed  Brunot  system  and  others,  to 
assume  a  precise  case  for  comparison,  I  have  taken  the  dam  at  or  near 
McEee's  Hocks,  being  the  proposed  site  for  the  first  dam  on  the  Ohio 
River. 

The  French  system  requires  all  navigation  both  up  and  down  stream 
to  pass  through  the  locks,  when  there  is  less  than  6  feet  of  natural  navi- 
gation, but  at  all  other  times  the  river  is  entirely  unobstructed.  The 
main  question  therefore  is,  Which  of  the  two  systems  will  give  most  help 
to  navigation  f 

I  am  constrained  to  believe  that  the  towing  interest  would  prefer  to 
have  the  river  kept  as  much  as  possible  in  its  natural  state,  and  that 
they  would  consider  it  hazardous  to  be  always  under  the  necessity  of 
running  a  chute  or  going  through  the  lock  when  descending  the  river. 
Experience  has  shown  that  for  dams  of  6  feet  lift,  such  as  are  proposed 
in  the  Ohio,  a  rise  of  15  feet  in  the  natural  river  is  required  iu  order  to 
give  a  depth  of  7  feet  over  the  combs.  This  depth  would  allow  the  safe 
passage  of  boats  drawing  6  feet  of  water. 

Confining  ourselves  for  the  present  to  the  upper  part  of  the  river, 
where  alone  the  actual  work  of  construction  is  recommended  at  present, 
we  find  from  the  records  of  the  Pittsburgh  gauge,  as  kept  during  the 
seventeen  years  between  1854  and  1871  (see  Beport  of  Chief  of  Engin- 
eers for  1871,  page  399),  that  the  average  duration  of  a  stage  of  15  feet 
or  more  is  but  teu  days  per  annum.  This  is  very  irregularly  distributed 
as  follows: 

Daya. 

January 1. 1 

February 1. 1 

March 2.4 

April 2.4 

Miky , 0.8 

Jane 0.5 

July 0 

AoguBt 0 

September 0.2 

Oetober 0.1 

Korember 1 0.4 

December 0.9 

Total  for  the  year 9.9 

This  shows  that  no  dependence  can  be  placed  on  passing  over  the 
dams.  The  times  when  such  a  feat  is  possible  are  so  short  in  them- 
selves, and  they  are  so  irregularly  distributed  through  the  year,  that  the 
assistance  which  navigation  would  receive  from  this  source  is  too  slight 
for  serious  consideration.  We  may,  therefore,  come  to  the  conclusion 
that,  in  the  vicinity  of  the  head  of  the  Ohio,  the  permanen^dam  system 
would  require  all  ascending  boats  to  go  through  the  locks  and  all  de- 
scending boats  to  go  through  the  chute.  , 
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On  the  French  plan,  the  river  is  entirely  open  whenever  there  is  6 
feet  and  over  on  the  marks.  Examining  the^  record  previously  qaoted, 
we  find  the  following  average  durations  of  a  stage  of  6  feet  or  more: 

January 16.9 

February 16.3 

March »...  26.0 

April 26.4 

May 19.7 

JUD6 , 9.4 

July 5.2 

Aujirnst 4.5 

September 5.2 

Ootober 5.0 

November 10.2 

December 18.5 

Total  for  the  year 163.3 

We  thus  find  that  on  the  French  plan  we  will  have  an  open  river,  with 
6  feet  or  more  of  water  for  navigation,  for  nine-twentieths  of  the  year. 
During  the  other  eleven  twentieths,  navigation  in  both  directious  must 
pass  through  the  locks.  Therefore  I  conclude  that  the  French  system 
would  better  provide  for  navigation  on  the  Ohio  than  the  system  of  per- 
manent dams.  The  same  course  of  investigation,  however,  would  prove 
the  exact  opposite  on  small  rivers,  that  seldom  have  a  sufficiency  of 
water  for  a  natural  navigation. 

4.  The  effect  of  permanent  dams  is  always  to  cause  a  shoaling;  above 
the  dams.  As  a  general  rule  this  shoaling  is  insignificant  in  amount, 
and  does  not  hinder  navigation.  It  is  equally  true,  however,  that  in 
rivers  heavily  laden  with  sand,  such  as  those  in^  the  East  Indies,  the 
pools  above  dams  always  fill  up  even  with  the  combs  of  the  dams.  I 
therefore  conclude,  that  in  the  Ohio  Kiver  above  the  falls,  permanent 
dams  would  not  cause  any  injurious  shoaling,  but  that  below  the  falls 
they  probably  would  do  so.  Ar  this  shoaling  always  takes  place  in 
high  water,  these  effects  would  not  occur  with  movable  dams,  as  at  that 
stage  they  would  be  out  of  the  way.  Any  small  deposits  that  might 
occur  while  the  dams  were  up  would  be  swept  away  when  they  were 
down. 

5.  A  great  advantage  of  movable  over  permanent  dams  arises  irom 
the  fact  that  the  great  strains  on  dams,  and  the  great  dangers  of  injury 
by  undermining  or  by  turning  the  abutments,  occur  during  floods,  at 
which  time  the  movable  dams  have  ceased  to  be  dams.  They  are  thus 
perfectly  safe  from  the  most  serious  source  of  danger  to  all  construc- 
tions placed  in  the  bed  of  a  river. 

These  reasons,  and  the  example  of  the  French,  who  are  the  best  au- 
thorities in  the  world  on  such  subjects,  have  caused  me  to  change  my 
half  formed  opinion  into  one  decidedly  in  favor  of  movable  dams. 

NAYIQABLE  PASS  AND  WBIB. 

The  next  question  to  be  decided  is  the  width  of  the  navigable  pass. 
I  know  of  no  serious  objection  to  making  this  pass  as  wide  as  the  navi- 
gation interests  may  desire,  but  as  400  feet  is  considered  sufficient  to 
allow  a  safe  passage  between  bridge-piers,  I  have  considered  it  unneces- 
sary to  give  a  greater  width  to  the  pass.  The  reasons  why  the  whole 
river  is  not  made  a  navigable  pass  are  as  follows:  The  pass- wickets  arc 
very  large  and  heavy,  and  are  not  easy  to  handle.    It  is  therefore  desir- 
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able  to  reduce  their  Dumber  as  much  as  possible.  This  can  be  done  by 
making  a  part  of  the  dam  of  smaller  wickets  on  a  foundation  raised 
above  the  bed  of  the  river.  This  method  of  construction  likewise  gives 
greater  facilities  in  managing  small  rises,  which  if  allowed  to  discharge 
by  overflow  alone  would  raise  the  level  of  the  upper  pool  too  high,  and 
yet  are  not  sufficient  to  justify  the  opening  of  the  pass.  By  dropping 
some  of  the  weir- wickets,  which  are  easily  managed,  the  rise  can  be 
passed  without  difficulty  and  the  wickets  can  readily  be  raised  again. 
On  the  other  hand,  when  the  whole  dam  is  down  the  weir  partly  ob- 
structs the  water-way,  and  may  make  too  great  a  current  through  the 
pass  if  the  latter  be  too  narrow.  The  widest  French  passes  on  the 
Upper  Seine  are  from  180  to  214  feet.  They  are  generally  a  little  more 
than  40  per  cent*  of  the  width  of  the  river.  At  the  selected  site  for  the 
first  dam  on  the  Ohio  the  width  of  the  liver,  exclusive  of  the  area  re- 
quired for  the  lock  and  the  abutment,  is  1,200  feet.  If  we  give  the  pass 
a  width  of  40  per  cent,  of  the  whole  width  of  the  river,  it  would  be  480 
feet  wide.  This  width,  however,  seems  greater  than  is  necessary.  The 
widths  of  coal-tows  seldom  exceed  125  feet  (or  a  front  of  five  barges), 
and  as  the  width  between  the  channel-piers  of  the  Steubenviile  bridge 
is  but  300  feet,  of  the  Bellaire  bridge  but  322  feet,  of  the  Parkersburg 
bridge  but  350  feet,  and  of  the  Newport  and  Cincinnati  bridge  400  feet, 
the  last-named  width  seems  ample  for  a  navigable  pass.  In  order,  how- 
ever, to  provide  against  undue  contraction  ot  the  water-way,  the  half  of 
the  weir  adjacent  to  the  navigable  pass  should  have  its  sole  at  the  level 
of  the  low- water  line,  the  sole  of  the  other  half  of  the  weir  being  at  the 
Qsual  level  of  two  feet  above  low  water.  This  is  the  method  recom- 
mended by  the  latest  French  authorities  for  very  wide  rivers,  and  for 
those  for  which  the  usual  width  of  navigable  pass  causes  too  great  a 
velocity  through  the  pass  when  the  dam  is  down.  On  the  highest  level 
of  the  weir  it  will  probably  be  very  advantageous  to  use  Desfontaines's 
drum-wickets,  or  the  Brunot  ponton.  The  question  of  choice  between 
the  two  can,  however,  be  left  for  future  study,  as  in  any  event  the  dams 
cannot  be  built  until  the  locks  are  finished.  In  making  the  estimate 
which  accompanies  this  report,  I  have  thought  it  best  to  assume  that 
the  whole  dam  will  be  composed  of  Ohauoine  wickets,  as  these  will  un- 
doubtedly accomplish  our  object.  If  the  other  systems  should  be  thought 
better  for  the  highest  level  of  the  weir,  the  estimate  will  still  be  sub- 
stautially  correct. 

In  my  last  annual  report  I  only  estimated  for  a  width  of  navigable 
pass  of  250  feet.  Since  then  I  have  coDcluded,  after  consulting  with 
those  interested  in  Ohio  Eiver  navigation,  and  studying  the  first  loca- 
tion for  a  dam,  the  surveys  for  which  were  then  in  progress,  that  it 
would  be  better  to  widen  the  pass  to  400  feet. 

LOCK. 

Experience  in  France  on  navigations  similar  to  what  is  proposed  for 
the  Ohio,  shows  that  it  is  greatly  to  the  advantage  of  navigators  for  the 
locks  to  be  large  enough  to  pass  ascending  or  descending  fleets  at  one 
lockage.  An  average  coal-fleet  has  ten  barges  (130  by  25  feet),  one  fuel- 
flat  (100  by  22  feet),  and  one  steamboat  (230  by  48  feet).  The  barges 
coold  pass  two  abreast  if  the  locks  were<52  feet  wide,  three  abreast  if 
they  were  78  feet,  and  four  abreast  if  they  were  103  feet.  The  first- 
naiued  width,  however,  is  too  narrow  for  the  usual  packet  steamboats, 
which  require  from  60  to  80  feet,  and  the  last-named  is  too  wide  to  be 
closed  by  the  ordinary  lock-gate.    The  width  of  lock  must  therefore 
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necessarily  be  78  feet  in  order  to  accommodate  all  classes  of  traffic  in 
the  best  manner. 

To  hold  sach  a  fleet  an  I  have  described  above  will  necessitate  an 
available  length  (from  the  lower  side  of  the  miter-wall  of  the  upper  gates 
to  the  recesses  of  the  lower  gates)  of  628  feet.  The  length  betiKKen  hol- 
low qaoins  will  therefore  be  680  feet,  and  the  total  length  of  the  river- 
wall,  from  head  to  foot,  will  770  feet. 

This  length  may  seem  excessive,  bat  the  advantage  of  passing  a  fleet 
at  one  lockage  is  very  great,  and  the  increase  of  cost  is  not  in  propor- 
tion to  the  length  of  the  lock.  The  most  ex))ensive  parts  of  a  lock  are 
the  gates  and  the  masonry  around  them,  and  they  cost  the  same,  in  ail 
locks  of  the  same  width  and  lift,  regardless  of  their  length.  The  differ- 
ence between  a  short  and  a  long  lock,  of  the  same  width  and  lift,  is 
only  the  cost  of  the  extra  length  of  chamber-wall,  and  this  is  the  cheap- 
est masonry  about  the  lock.  The  fleets  on  the  Seine  are  somewhat 
smaller  than  those  on  the  Ohio,  although  their  larger  barges  have  al- 
most exactly  the  same  dimensions  as  Ohio  coal-barges.  To  pass  one  of 
these  fleets  at  a  single  lockage,  the  lock-chambers  on  the  Upper  Seine 
have  a  width  of  40  feet,  and  an  available  length  of  from  591  to  615  feet. 

In  my  last  annual  report,  I  recommended  that  the  lock  should  be 
divided  into  two  parts  by  a  pair  of  middle  gates,  in  order  that  single 
steamboats  and  small  tows  might  be  accommodated  without  using  so 
large  an  amount  of  water  as  would  be  required  to  fill  the  whole  lock. 

After  the  detailed  plans  of  the  lock  were  prepared,  I  found  that  the 
extra  cost  of  these  gates,  and  of  the  additional  culverts  that  must  go 
with  them,  would  not  be  justified  by  the  saving  in  the  consumption  of 
water.  The  low-water  discharge  of  the  Ohio  was  found  by  Mr.  Roberts, 
my  predecessor,  to  be  1,600  cubic  feet  per  second.  This  is  sufQcient  to 
fill  the  whole  lock  in  3^  minutes.  As  the  lock  would  not  be  used  of- 
tener  than  once  in  15  minutes  for  single  steamboats,  or  once  in  20  min- 
utes for  fleets,  we  evidently  have  an  abundance  of  water  to  spare  even 
in  the  lowest  stages.  The  leakage  through  the  dam  can  be  reduced  as 
much  as  may  be  desired  by  the  usual  expedient  of  laying  planks  over 
the  intervals  between  the  wickets, 

I  have  not  estimated  for  a  double  lock,  as  I  think  that  the  large 
single  one  proposed  will  answer  every  purpose.  It  will  be  just  as  well 
adapted  to  the  needs  of  commerce  when  several  boats  are  moving  in 
the  same  direction,  but  it  will  not  be  so  useful  when  boats  moving  in 
opposite  directions  meet  at  a  lock.  To  balance  this  disadvantage  we 
have  the  greater  facilities  which  it  ofifers  to  large  tows,  and,  besides,  it 
should  be  borne  in  mind  that  when  navigation  is  naturally  most  active 
the  dam  is  down,  the  river  is  entirely  open  to  navigation,  and  the  lock 
is  not  needed.  On  the  Seine  it  has  not  been  found  necessary  to  double 
any  of  the  locks.  The  usual  lift  of  the  lock,  wheu  both  pools  are  at  their 
normal  levels,  will  be  6  feet,  but  the  walls  have  been  calculated  to  resist 
the  greatest  pressure  that  can  come  on  them  when  the  lock  is  either 
full  or  emptied  for  repairs. 
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ESTIMATE. 


One  ricer-loek,  with  Uft  of  6  feet,  6  feet  on  lower  miter-eill,  62Sfeet  of  available  length,  and  78 

feet  of  width  in  the  clear. 


BiTer-wall,  fiMe 

eoplag 

iMOklDg 

Laad-widl,  face...:. 

coping 

Dockuic 

Kltar-wAlls 

Upp«r  wlng-wall,  face 

coping 

backing 

Lower  wing-wall,  face 

coping 

iMoking 

ColliBr-dam  and  pnmping 

Hock-ezcaTatioo,  10,000  oobio  yarda  . 


€kib.yd8. 

8,434 

312 


1,178 


830 

"so 


15 


E 


Cfub.udM. 


60 


40 


1^ 


Oub.yds. 


2.470 


8,818 


130 


liockgatea,  4  leOTCs . 

IHTieketo  with  apparataa,  90 

ICwMaTering  n«edle-dam  at  head  of  lock  .... 

HooM  for  look  aod  dam  tenders 

BagtneeriDg— engineer  and  ataiatant  8  years  . 

Total 

Contiageneiaaf  10  per  cent 


t 


$15  00 
15  00 

6  50 
15  00 
15  00 

650 
15  00 

8  SO 
15  00 

6  50 

8  50 
15  00 

650 


800 
4,000  00 
800  00 
1.850  00 
5,000  00 
4,000  00 


Total  for  one  look  on  rook-foondation. 


$36,510 

4,680 

16,055 

17,580 

3,570 

18,317 

3,450 

510 

300 

780 

340 

285 

715 

6,000 

90,000 

16.000 

,     4,000 

1,850 

5,000 

8,000 


163.888 
16,388 


179. 610 


This  estimate  is  $20,000  less  than  the  roagh  estimate  ($200,000)  which 
I  made  in  my  last  annual  report  A  large  portion  of  this  saving  is  dne 
to  the  suppression  of  the  middle  gates,  with  their  attendant  calverts, 
and  enlargement  of  the  side- walls. 

At  the  site  selected  for  the  first  dam,  the  river  has  a  rock-bed,  but  as 
we  approach  the  left  bank  this  bank  is  overlain  by  a  layer  of  gravel  and 
sand.  The  estimates  which  follow  will  therefore  only  apply  to  cases  of 
similar  foandations. 

As  stated  before,  the  pass  is  closed  by  Ghanoine  wickets  having  13 
feet  vertical  height  above  the  sill  of  the  pass,  and  placed  at  a  distance 
apart,  measured  from  center  to  center  of  wicket,  of  3.61  feet.  These  are 
the  dimensions  used  at  the  Portal' Anglais  dam,  and  though  they  ap- 
pear awkward  when  given  in  English  feet,  it  has  been  thought  best  to 
preserve  them  for  the  present.  There  will  be  no  difficulty  in  slightly 
changing  them  when  the  actual  work  of  construction  is  begun.  The 
interval  between  wickets  is  0.33  of  a  foot,  or  4  inches. 

All  the  cofferdams,  for  which  estimates  are  submitted,  are  built  to  a 
height  of  8  feet  above  the  low-water  line,  so  that  they  will  not  be  sub- 
merged until  there  is  10  feet  of  water  in  the  channel. 

yarigable  paen  giving  an  opening  of  400  feet  and  having  it$  sill  2  feet  lelow  low  water, 

COFFER-DAM.   PKR  BUNNIXQ  FOOT. 


Material. 


Scriag-pleeee 

ShoB^ngplankfl 

Twolneb  ronnd-iron  ties . 

rwr%T9\ 

lAbor 


Price. 


Qoantity. 


•35  per  1,000  feet .1  85  feet.. 

do 150  feet. 

3  centa  per  i>oand |  810  Ibe  . . 

50  eta  per  cabic  yard..'  6  yards  . 


Coat  of  one  ninning  foot  of  cofferdam . 


Cost. 


$8  98 
585 
6  30 
300 
500 


83  53 


H.  Ex.  49- 


-13 
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PUMPING,  PER  BUNNING  FOOT. 

To  make  an  approximation  of  the  cost  of  this  service,  it  is  neces&ary 
to  make  some  assumptions.  At  the  be8t,  this  expense  must,  from  the 
nature  of  the  case,  be  indeterminate. 

We  will  assume  that  work  can  only  be  attempted  daring  a  period  of 
five  months,  say  from  June  15  to  November  15,  that  bein^  the  usual 
period  of  lowest  water;  that  it  will  take  two  such  seasons  to  complete 
the  dam ;  and  that  the  yearly  depreciation  of  the  pumpiug-apparatas 
will  be  10  per  cent.,  and  its  yearly  repairs  the  same. 

A  10-inch  centrifagal  pninp,  with  IS-horse-power  steam-engine,  will  cost.. .  $1,500  00 
A  tiat-boat  for  carrying  it 800  00 

Total  cost  of  plant 2,300  00 

Yearly  cost  of  plant,  depreciation,  and  repairs,  20  per  cent 460  00 

Cost  of  plant  for  two  years 920  00 

One  engineer,  ten  mouths,  at  $90  per  month 900  00 

Two  deck-hands,  ten  months,  at  $90  per  month 900  00 

Coal,  three  bnndred  bashels  per  mouth  for  ten  months,  at  ten  cents  per 

bushel 300  00 

Cost  of  pnmping  for  two  seasons,  or  for  building  1,200  feet  of  dam 3, 020  00 

Cost  of  pumping,  per  running  foot  of  dam 2  50 

As  this  work  is  subject  to  extraordinary  accidents  by  floods,  it  would  be  bet- 
ter to  put  it  at 3  00 

Foundation  per  running  foot 


Material. 


Bock-excAvation per  cnbic  yd. 

Cot-ttone  masonry '. do 

Rnbble do. 

Siile 

Labor  


.per  1,000  feet. 


Cost  of  one  running  fbot  of  foundation.. 


Price.     Qaantity.      Cost. 


13  00 

15  00 

650 

45  00 


4.5  yards. 

1.13  yards. 

1.0  yards. 

34.0  feet... 


19  00 
16  95 
6SI 
1  5T 
5M 


39  OS 


Appurtenances  of  the  sole  per  one  icicket  and  per  running  foot. 


Name  of  part. 


No. 


Material. 


Quantity. 


Pi  ice. 


Cost 


Heurter  and  slide  . 

Tripping-rod 

Guides 

Roller : 


Wrought  iron. 

do 

....do 

Bronze 


480  lbs.. 
98  lbs.. 
42  lbs  . . 
SOlbs.. 


10  eta  per  lb..  I 

10ct8.per  lb  ..| 

10  ct«.  per  lb  . . ' 

i  40  Ota.  per  lb  . .  * 


148  00 
961 
4» 
10  # 


Cost  of  appurtenances  per  wicket , '  7«  40 

Cost  of  appurtenances  per  running  foot i  29  55 

Labor I  5  99' 

Total  per  running  foot 1  S5  55 


Wicketf  total  coat  and  cost  per  running  foot. 


Name  of  part. 


No. 


Horse 

Anchoring-rods  , 
Anoboring-disk 

Prop 

Journal-boxes  .. 
Bolts  and  nuts.. 
Panel 


Material.  Quantity.  Price. 


1     TVrougbtiron...    450 lbs ]0ot8.per  lb  ..i  145  69 

a    ..    do 1331bs....    lOotaperlb..!  13  39 

1     Caatiron 801bs....     7  ots.  per  lb  . .  I  599 

1     Wrought h-on...    COOlbe....    10ots.per  lb  ..I  9999 

4     Castiron aaolbs....     7ota.perlb..I  1439 

30     Wrought  iron...    330  lbs....     5  eta  per  lb..!  W? 

1     Lumber 409 feet...   150 per  1,000 ft.'  «9g 

Coat  of  wicket I  175  g 

Cost  of  wicket  per  running  foot ., I  40  ** 


Cost. 
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LOW  WEIR. 

Sill  at  level  of  low  water. 

The  ooffer-dam  required  will  be  identical  with  the  o^e  employed  for  the  navij^able 
paM,  coDsequently  tbe  same  eetimate  will  hold  good  in  this  case. 

Foundattonj  per  running  foot 


Material. 


Price. 


Qaantity. 


Concrete 

GrtTwl 

Cat^tone 

Boarde— inner  theetiBg  for  con* 

Crete  frame. 
Uprifhte  for  mne 


»: 


$5.00  per  cabic  yar^Y |  0.75  cnbio  yard. 

SO  per  cnbio  yard |  0.80  cnbic  yard. 

15.00  per  cnbio  yard [  1  cnbio  yard  ... 


30.00  per  1,000  feet . 

39.00  per  1,000  feet 
45.00  per  1,000  feet 


19  feet. 


5  feet. 
34  feet  . 


1.60  per  cnbio  yard >  1.93  cnbic  yard 


Coet  of  one  running  foot  of  fonndation  . 


Cost. 


13  75 
40 

15  00 
36 

15 
1  57 
1  95 
500 

28  18 


Tbe  costs  of  the  appurtenances  of  tbe  sole  and  of  the  wickets  will  be  rive-sixtb3  of 
the  costs  of  the  similar  parts  of  the  navigable  pass.   Tbey  will  therefore  be  as  follows  : 

Appartenances  of  tbe  sole,  per  running  foot |2l  29 

Wickets,  per  running  foot 40  47 

HIGH  WEIR. 

SUl  two  feet  above  low  water.    Coffer-dam  same  at  for  the  low  weir.    Foundation  per  running 

foot. 


Coaerete  . 
GrtTel  ... 
Cut-Atone. 

SilU 

Biprap. 


» 


Material. 


Prioe. 


$5.00  per  onbio  yard. 

50  per  cobic  yard. 

15.00  per  cnbic  yard. 

45.00  per  1,000  feet.. 

1.60  per  cnbio  yard . 


Coat  of  one  mnning  foot  of  fonndation. 


Quantity. 


1.95  cnbic  yard. 
9  cnbic  yafde  . . 
1  cnbic  yard  . . . 

34  feet 

3cnbioyarda... 


Coet 


The  costs  of  the  appartenances  of  the  sole  and  of  the  wickets  will  be 
two-thirds  of  the  costs  of  the  similar  parts  belonging  to  the  navigable 
pass.    They  will  therefore  be : 

Appartenances  of  thesole,  per  running  foot $17  03 

Wicket,  per  running  foot 32  38 

PIERS. 

As  the  length  of  a  pier  is  the  same  as  the  width  of  the  floor  of  the 
pass,  the  cost  of  its  foandations  per  running  foot,  measured  in  the  direc- 
tioD  of  the  length  of  the  dam,  will  be  the  same  as  the  cost  of  the  length 
of  fonndation  of  the  pass.  The  width  of  a  pier  being  11.48  feet,  it  will 
only  be  necessary  to  multiply  the  cost  of  the  foundation  of  the  pass  per 
niQniQg  foot  by  11.48  to  obtain  the  cost  of  the  foundation  of  a  pier. 

Cost  of  foundation  of  one  pier  71.55x11.48 $821  39 

115.02  cnbic  yards  of  cut-stone  masonry,  at  $15 1,725  30 

101.56  cubic  yards  of  mbble-masonry,  at  $6.50 660  14 

Haneuvering  capstan  for  tripping-rod 1,000  00 

Cctofon-epier DlgTiIzedVy-C^^ 
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ABUTMENT. 

The  abutment  is  located  at  the  shore-end  of  the  weir. 
*  Wi^ndatUm  of  abutment 

Material. 


Price. 


Piles,  liK  lonfs,  driven I  $4.90  each 

Hheeti nx-pllee,  W  long,  driren I    3.70  each 

Concrete I    5.00  per  yard. 


Quantity. 


ISpUea 

195  aheetiag-pilea . 
90  yard* 


Coat  of  foundation  of  abutment . 


Coat. 


•SO  40 
403  SO 
150  00 

668  90 


Superstrueiure  of  ahutmeiU  and  aoc€S9ory  workt. 


Material. 


Cntatone  maaonry  . 
Concrete  backlnx. . 


Capatan  and  gearing 

Grading  bans,  paving,  riprap,  iic  . 


Price. 


$15  per  yard  . 
5  per  yard  . 


Qaantity. 


103.5  yarda 

87.17  yarda 

1  capstan  and  gearing. 


Coat  of  8npentmotor««  of  abutment  and  aooeaaory  works  . 


Coat 


$1,S5SS0 

430  65 

1,000  00 

5.000  00 


7.983  35 


SUMMARY. 

Having:  thns  determined  the  cost  in  detail  of  each  part  of  the  dam, 
we  will  now  bring  them  together  in  order  to  determine  the  cost  in  the 
aggregate. 

Navigable  pa$i. 

Coffer-dam,  per  ronuing  foot $22  53 

Pamping,  per  rannio^  foot 3  00 

FoaodatioD,  per  ranmog  foot 39  02 

ApporteDauoea  of  the  sole,  per  running  foot 25  55 

Wicket,  per  running  foot 48  57 

Total  per  running  foot 138  67 

Goat  for  400  feet  of  width 55,468  00 

Low  weir. 

Coffer-dam,  per  running  foot $22  53 

Pumping,  per  running  foot 3  00 

Foundation,  per  running  foot 28  18 

Appurtenances  of  the  sole,  per  rnnning  foot 21  29 

Wicket,  per  running  foot 40  47 

Total  per  rnnning  foot 115  47 

Coot  of  400  feet  of  width 46,188  00 

High  ioeir. 

Coffer-dam,  per  running  foot |22  53 

Pumping,  per  runninj^foot 3  00 

Foundation,  per  rnnning  foot 33  62 

Appurtenanoes  of  the  sole,  per  running  foot 17  03 

"Wicket,  per  running  foot 32  38 

Total  per  running  foot 108  56 

Cost  for  400  feet  of  width 43,424  00 

AhuimenL 

Foundation $662  90 

Superstructure 7,983  35 

Cost  of  ahntient ^ 8,646^ 

Digitized  by  VjOOQIC 


NAVIGAnON   OF    THE   MISSISSIPPI    RIVER.  197 

Gathering  together  the  costs  thas  determined  for  each  part  of  the 
dam  and  neglecting  qaantities  less  than  one  dollar,  we  have  the  follow- 
ing: 

Nayi^ble  pass $55,468 

Pier 4,207 

Low  weir : 46,188 

Pier 4,207 

Hi^h  weir 43,424 

Abntment 8,646 

EDgineeriDg  and  superinteudence  two  years,  at  $6,000 12, 000 

Total 174,140 

ContlDgencies,  20  percent 34,828 

Total  estimateof  cost  of  dam 208,968 

I  have  added  20  per  cent,  for  contingencies,  becaase  work  like  this 
in  the  bed  of  a  large  river,  liable  to  sndden  and  high  rises,  is  subject  to 
iDjaries  and  accidents  which  cannot  possibly  be  foreseen,  nor  can  they 
be  covered  by  an  estimate  except  in  this  way. 

The  site  selected  for  the  first  dam  on  the  Ohio  has  a  local  pecaliarity 
which  makes  the  works  more  costly  than  they  would  be  at  many  other 
places.  The  profile  of  the  river  compels  the  location  of  the  dam  with 
one  end  abutting  on  Davis's  Island.  This  necessitates  the  closing  of  the 
channel  back  of  this  island.  This  channel  is  420  feet  in  width,  and  the- 
dam  must  be  built  up  to  the  same  level  as  the  normal  pool,  which  is  10 
feet  above  low-water.  It  is  proposed  to  build  a  dam  of  piles  and  coffer- 
work,  the  mass  of  the  dam  being  riprap  stone,  paved  on  top,  and  sup- 
ported by  a  long  apron  of  riprap  interspersed  with  piles. 

The  down-stream  slope  of  the  top  of  the  dam  will  be  one  on  three. 
The  banks  above  and  below  the  dam  will  be  graded  and  paved,  and 
will  have  a  bank  of  riprap  at  the  foot  of  the  slope  for  protection  against 
undermining.  The  method  of  construction  thus  indicated  is  in  accord- 
ance with  the  best  French  methods. 

DAM  BEHIND  DAVIS'S  ISLAND. 

Cost  of  dam  per  running  fool, 

Ooe  row  sheet-piling,  10  feet  long,  at  $4.75  per  Fanning  foot,  driven |4  75 

40  feet,  board-measure,  caps^  at  $35 1  40 

28  feet,  board-measure,  longitudinal  stringers,  at  $35 98 

53|  feet,  board-measure,  transverse- ties,  at  $35 1  67 

3  piles,  driven,  at$5 15  00 

3.7  cubic  yards  stone-paving,  at  $3.50 12  95 

12  cubic  yards  riprap,  at$-^ 24  00 

2  cubic  yards  gravel,  at  40  cents 80 

Labor 5  00 

•  — — 

Total  i>er  running  foot 66  75 

Cost  for  dam  420  feet  in  length 28,035  00 

Bank  protection  above  and  below  dam. 

400  piles,  at  $5 $2,000  00 

925  cubic  yards  paving,  at  $2.50 2,312  50 

000  cubic  yards  grading  bank,  at  20  cents 100  00 

200  cubic  yards  riprap,  at  $2 400  00 

Total 4,812  50 

Total  cost  of  daip,  including  bank -protection 32,847  50 
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TOTAL  COST  OF  DAM  NO.  1,  ON  THE  OHIO  RIVKR,  INCLUDING  ALL  ACCESSORY  WORKS. 

I^k $179,610 

Dam...... 208,968 

Auxiliary  dam  behind  Davis's  Islaad , 32.847 

421,435 

7he  estimates  ou  a  lock  aud  darn  tbus  far  given  presuppose  a  rock 
foundatioD.  In  case  we  should  be  compelled  to  build  on  gravel  the  pre- 
ceding estimates  must  be  increased.  It  then  becomes  imperative  to 
give  the  lock  an  artificial  bottom  or  floor  of  concrete,  to  found  the  pass 
and  wiers  on  similar  beds  of  concrete,  and  to  guard  against  injurious 
titrations  by  lines  of  sheet-piling. 

This  method  of  construction  is  expensive,  but  it  seems  to  be  the  only 
t)ne  that  gives  thoroughly  reliable  results.  Ou  the  Monongahela  wooden 
floors  are  used,  but  they  are  frequently  out  of  repair,  aud  their  weak- 
ness is  constantly  endangering  the  safety  of  the  locks.  The  following 
extracts  from  Minard's  Navigation  de%  Eivxires  et  des  Canaux  show  the 
best  foreign  practice  in  such  cases : 

Soil  incompresaihlef  but  liable  to  acour, 

Santhf  gravel,  ^c.-^Foand  directly  on  the  soil,  and  give  the  floors  a  thickness  of  from 
.2  to  6i  feet,  depending  upon  the  life,  the  width  of  the  lock,  and  the  tenacity  of  the 
masonry ;  oppose  subterranean  Altrations  by  cross-walls  of  beton  or  masonry  desoend- 
ing  lower  at  the  head  and  foot  of  the  lock  and  under  the  miter-sills  than  the  general 
foundations,  or  by  carefully  driven  rows  of  matched  sheetiuj^-pUes  under  the  whole 
width  of  the  lock ;  make  the  floor  thicker  under  the  miter-sills  and  under  the  lower 
gate  chambers.  Make  an  apron  below  the  look  whose  thickness  decreases  as  it  recedes 
from  the  lock,  and  whose  total  length  depends  on  the  lift  and  the  resistance  of  the 
soil. 

Sheeting-piles  are  very  efficacious  for  intercepting  subterranean  communication.  I 
have  seen  locks  a  hundred  years  old  on  the  Picardy  Canal  which  still  worked  passably, 
although  the  lock-chamber  no  longer  had  a  floor,  because  the  rows  of  sheeting-piles 
under  the  miter-sills  were  in  good  condition. 

To  have  the  rows  of  sheeting-piles  well  joined,  it  is  necessary  to  use  the  system  which 
was  formerly  followed  and  which  is  yet  in  use  among  the  Dutch. 

The  piles  are  so  arranged  as  to  be  capped  by  two  parallel  stringers,  leaving  between 
them  an  interval  equal  to  the  thickness  of  the  sheeting-piles ;  the  latter  can  then  be 
driven  by  continuous  panels  and  by  slight  successive  penetrations  along  the  whole 
length  of  the  row,  so  that  they  reach  their  ultimate  penetration  without  losing  contact, 
and  mutually  sustaining  each  other ;  which,  as  is  well  known,  is  the  advantage  of 
driving  by  panels. 

On  the  other  hand,  when  they  are  driven  by  the  ordinary  method  of  first  driving 
piles  held  between  two  rows  of  stringers,  and  then  sheeting- piles  in  the  interval  be- 
tween the  clamps,  the  piles  obtain  isolated  holes,  independent  in  direction  one  of  the 
other,  and  it  is  difi^ult  to  form  a  connection  between  them  and  the  intermediate 
sheeting-piles. 

Ties  that  are  parallel  to  the  length  of  a  lock  are  the  cause  of  dangerous  filtratiooi, 
because  when  the  earth  settles  which  was  placed  under  them  it  leaves  a  void  which 
cannot  be  filled,  and  which  establishes  a  continuous  communication  from  the  water 
above  the  lock  to  that  below  it,  whilst  similar  voids  under  the  caps  are  interrupflbd  at 
each  pile. 

If,  as  often  happens  in  these  kinds  of  soil,  the  springs  are  very  abundant,  after  havioe 
excavated  until  the  pumping  becomes  too  costly,  the  trench  for  the  foundation  should 
be  finished  by  dredging.  The  bottom  should  be  graded  to  suit  the  drainage  ;  the  sides 
of  the  excavation  should  be  slightly  raised:  then  drainage-wells  shoold  be  dug  in  the 
lowest  parts ;  after  which  the  whole  should  be  covered  by  a  bed  of  from  1  to  2  feet  of 
beton,  so  as  to  have  a  kind  of  large,  flat,  impermeable  canal,  in  which  pumping  can 
be  done  after  the  mortar  has  set. 

Beton.  placed  on  the  soil,  chokes  or  diminishes  the  bottom  springs,  and  makes  pump- 
ingmnch  less  expensive.  I  found  in  a  similar  case  that  ten  Archimedeau  screws  were 
sufficient  to  lay  bare  an  excavation  covered  with  IC  inches  of  beton,  while  seventeen 
screws  had  not  succeeded  in  getting  water  lower  than  2i  feet  above  the  bottom  of  this 
excavation. 

If  the  foundations  are  much  below  the  level  of  the  springs,  it  wiU  be  necessary,  after 
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dredgiogy  to  drive  mi  inclosiire  of  piles  and  ■heeting-plleB  at  the  feet  of  the  main  slopes 
of  the  excavatioo,  which  mast  be  somewhat  widened ;  then  a  layer  of  beton,  of  from 
2 to  3  feet  in  thickness,  most  be  ponred  into  the  inclosed  space;  next,  by  means  of 
•eidfolds  resting  on  the  heads  of  the  piles  of  the  inolosore,  whose  top  mast  be  above 
the  level  of  the  springs,  vertical  or  inclined  posts  mast  be  planted  in  the  bet  on,  which 
will  serve  to  support  panels,  so  as  to  make  a  second  interior  indosnre,  forming  with 
the  finrt  one  a  perimetrical  coffer-work,  which  should  be  filled  with  beton  up  to  the 
level  of  the  springs,  supporting  it  on  the  exterior  by  earth-filling.  We  will  thus  have 
a  ooffer-dam,  inside  of  which  we  can  pump  out  after  the  mortar  has  set.  The  posts 
and  panels  will  then  be  removed,  and  the  masonry  will  be  built.  The  masses  of  oeton 
in  the  coffer-dam,  cut  in  steps  if  the  posts  were  inclined,  will  form  part  of  the  side- 
walls  and  of  the  lift- wall.  At  the  lower  end  of  the  look  they  must  t>e  removed  to  be- 
low the  surface,  in  order  to  open  communication  with  the  lock,  unless  from  motives 
of  economy  this  part  of  the  cofifer-dam  was  made  of  clay,  which  can  more  readily  be 
removed. 

If  there  is  danger  of  cracking  the  beton  by  driving  in  the  posts,  their  feet  can  be 
buttressed  by  long  timbers  extending  from  one  side  of  the  coffer-dam  to  the  other. 

The  interior  posts  ought  to  besom  a  what  inclined;  if  they  are  much  inclined,  consid- 
erably less  beton  is  required ;  but  that  part  which  fills  the  acute  angle  of  the  coffer- 
work  can  only  get  there  by  flowing  down  a  slope,  aad  at  this  part  aU  the  milk  of  the 
beton  {Uitamce)  will  be  accumulated.  This  has  but  a  very  moKlerate  consistence,  and 
may  give  rise  to  accidents,  which  can  be  avoided  by  using  vertical  or  slightly-inclined 
panels. 

I  have  given  the  above  translation  on  account  of  its  intrinsic  value, 
and  becanse  it  is  contained  in  a  very  valuable  treatise  (Minard's  Navi- 
gation des  £iviir€8  et  des  Canaux)  which  is  now  out  of  print.  This  book 
was  recommended  to  me  by  a  distinguished  French  engineer  (M.  Mal4* 
zieax)  as  the  best  authority  on  such  work,  and  by  good  fortune  I  suc- 
ceeded in  securing  a  copy.  1  ought  to  add  that  ^'  beton  "  and  '^  concrete'' 
are  synonymous  terms. 

I  think  that  I  am  perfectly  safe  in  saying  that  every  lock  on  the  Ohio 
will  be  founded  on  rock,  gravel,  or  sand. 

Having  estimated  for  a  lock  on  rock  foundation,  it  remains  to  deter- 
mine what  modification  will  be  required  in  the  estimates  for  sand  and 
gravel  foundations. 

The  great  difficulty  occurs  in  the  lock-chamber.  Although  by  using 
sheet-piling  we  may  greatly  reduce  the  percolation  of  water  through 
the  soil  under  the  lock,  it  is  impossible  to  stop  it  entirely.  The  eflfect 
of  this  under-current  of  water  is  to  cause  an  upward  pressure  on  the 
floor  of  the  lock  whenever  the  chamber  is  empty.  This  upward  pressure 
must  be  met  by  dead-weight,  or  by  weight  aided  by  tenacity.  If  we 
ose  nothing  but  concrete,  it  will  resist  partly  by  its  weight  (due  allow- 
ance being  made  for  reduction  of  weight  by  immersion),  and  partly  by 
its  construction  as  a  monolith,  with  its  ends  firmly  held  under  the  side- 
walls. 

If  we  fill  the  area  with  piles  and  a  less  amount  of  concrete  in  the 
spaces  between  the  piles,  we  will  then  have  a  resistance  due  to  the 
weight  of  the  concrete  in  water,  increased  by  the  resistance  of  the  piles 
to  extraction. 

Lastly,  we  may  use  masonry  built  in  what  is  known  as  plate-bands, 
or  reversed  arahes,  with  an  infinite  radius  for  the  intrados.  The  key- 
stone is  wedge-shape,  with  its  widest  face  lowest ;  the  other  voussoirs 
bave  their  sides  inclining  toward  the  key,  and  their  under-widths  are 
«lightly  greater  than  their  widths  at  the  intrados.  The  plate-band  may, 
therefore,  be  considered  as  the  extreme  case  of  a  flat  arch.  It  may  be 
built  on  a  foundation  of  concrete,  or  on  a  wooden  platform,  thus  making 
two  additional  methods. 

All  the  plans  described  above  require  the  same  expenditure  for  coffer- 
<lam  and  for  the  rows  of  sheet-piling,  designed  to  prevent  subterranean 
filtration.  The  cost  of  these  works  will,  therefore,  be  estimated  before 
going  into  the  details  of  the  floor.  ,  t 
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COFFEB-DAM. 


This  will  be  built  of  two  rows  of  piles  and  sbeeting-piles,  8  feet  apart, 
and  tbe  space  between  tbe  rows  will  be  filled  with  gravel.  The  onlside 
dbeeting-piles  will  be  3  inches  thick  and  12  feet  long ;  tbe  inner  ones 
being  2  inches  by  10  feet  long.    The  latter  will  be  driven  by  hand. 

Coffer-dam  per  running  foot 


Ma^rlal. 

Price. 

QoanUty. 

Cost 

Pilea,  IS*  long 

»5.40perpUe,  driTon 

13  per  pile,  driven 

$40perl,000  feet ;.. 

1 

|1  08 

Oater  Bhaetinff.DUea  

U..:....:..;....... .:..::: 

3  60 

Innw  iihM>t1n7>ni1flA 

so  feet,  board-meaanre 

13  feet,  board-measare  — 
9|  cubic  yards  ............ 

&0 

WalM 

$35  per  1,000  feet 

43 

Gravel 

50  oenta  per  cubic  yard — 

1  17 

Labor 

3  00 

Total 

9  07 

Coat  of  1,040  feet  of  ooifer-daii 

1 

9,434t» 

Sheeting-piles. 

The  sheet-piling,  to  prevent  filtration,  should  extend  along  the  whole 
length  of  the  river- wall,  across  the  head,  across  the  loot,  nnder  the  lower 
miter-sill,  and  on  the  prolongation  of  the  line  of  the  dam!  Its  total 
length  will  be  1,136  feet. 

Sheet-piling  per  running  fooU 


MateriaL 


Price. 


Quantity. 


Cott. 


Files,  14  feet  long !  $4.68 

Sheeting-piles i  $4.80  per  pile,  driven. 

Wales i  $35  per  1.000  feet 

Labor • 


t 


.{  lu.67  feet,  board-measure.. 


f0  47 

5  78 

37 

1  00 


Total 1 

Cost  of  1,130  feet  of  sheeUng  piles  . 


7  60 


6,833  00 


Pumping. 

The  price  of  pnmping  will  be  taken  at  the  price  previoasly  deter- 
mined, viz,  $3,020  for  the  two  seasons  that  will  probably  be  required  for 
constructing  the  lock. 


FLOORS  OF  LOCK-CHAMBERS. 


Concrete  only. 

To  determine  the  necessary  thickness  of  the  concrete,  De  Lagreu6 
(Navigation  IntSrieurej  vol.  iii,  p.  77)  gives  the  following  formlila : 


in  which — 

e  =  thickness  of  concrete  in  meters ; 

I  =  half- width  of  lock  in  meters  =  12 ; 

h  =  lift  of  lock  in  meters  =  2 ; 

XT  =  safe  tensile  strain  on  concrete  =  5  tons  per  square  meter. 

Substituting  these  values  in  the  formula,  we  get — 


e  = 


—  144  +  12  Vl44-f  2x2x6 


:  1.9  meters  =  6^  feet. 
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This  result  is  a  large  one,  and,  as  experieace  has  shown  (Miaard, 
Navigation  des  RivUres  et  des  Canaux,  p.  184)  that  the  under  pressure  is 
always  less  than  the  theoretical  head,  I  have  estimated  on  a  nuiform 
thickness  of  6  feet.  • 

17,333  eabic  yards  concrete,  at|5 $8(5,663 

22,000  cabic  yards  gravel  excavation,  at  30  cents 6, 600 


93.265 


Piles  andplafform  with  concrete. 

The  usual  practice  in  France  is  to  put  the  concrete  on  top  of  the  plat- 
form, while  the  contrary  is  the  practice  in  this  country.  It  seems  to  me 
that  where  concrete  is  used  under  the  platform  voids  may  occur  under 
the  bottom  of  the  lock  by  settlement  or  otherwise,  and  that  under  these 
circumstances  the  concrete  would  probably  become  detached  from  the 
piles  and  the  under  surface  of  the  platform,  with  which  its  bond  is  neces- 
sarily weak,  and  would  fall  into  these  voids.  If  this  should  happen, 
the  platform  would  have  to  withstand  the  under  pressure  without  any 
help  from  the  concrete.  This  would  not  occur,  however,  where  the  con- 
crete was  placed  above  the  platform,  and  for  that  reason  I  prefer  the 
French  [practice. 

In  the  following  estimate  the  supporting-piles  are  placed  7  feet  apart 
over  the  whole  area  occupied  by  the  chamber,  and  3^  feet  apart  under 
the  walls,  and  3  feet  of  concrete  is  placed  on  the  platform.  The  maxi- 
mam  upward  pull  on  each  pile  under  the  chamber,  allowing  for  the 
maximum  under  pressure  due  to  the  head,  is  calculated  at  5  tons,  but 
experience  has  shown  that  this  is  much  greater  than  will  be  found  iu 
practice.  The  friction  on  the  sides  of  the  piles  will  be  ample  to  with- 
stand this  upward  pressure  even  at  its  maximum. 

Lock-foundaiian  piles  and  concrete. 


Material. 


Price. 


Qnantity. 


Piles,  IS  feet  long,  driTen 

Ctpt,10by  1« 

Inm  ttraps,  spikee,  and  bolts 

4-ind)  floor-plttokn 

TnniiTerse  floor-binders,  6  by  8. , 

8-inch  spikes 

Labor  capping  piles 

Labor  laying  floor  

Lsbor  laying  floor-binders 

Concrete  

Biprap 

GraTel  excaTation , 

GraTel  filling 


Total. 


•485 1  2  576 

135  per  1,000 135.000 

Scents I  70,000  ponnds 

$35  per  1,000 312,000 

$35  per  1,000 ,  34,320  feet,  bnard-measare. 

4  cents I  18.000  ponnds 

SO  cento 2,576 

50  cents i  780  linear  feet 

#2 '  no 

$5 ,  8.667  onbic  yards 

11.50 ...-'  2  500  onbic  yards 

30  cents 22.000  cubic  yards , 

50  cents 2,500 


Cost. 


f  10. 948 

4.725 

4.200 

10,920 

1,201 

720 

1.288 

390 

220 

43,335 

3,750 

6,600 

1,250 


89,547 


Plate-bands  of  masonry  resting  on  concrete  and  on  piles  andplafform. 

The  thickness  of  the  plate-bands  will  be  taken  at  2^  feet,  resting  on  2 
feet  of  concrete  in  the  first  case,  and  on  piles  and  platform  in  the  second. 
In  the  first  case,  therefore,  there  will  be  a  substitution  of  2^  feet  of  plate- 
band  masonry  for  4  feet  of  concrete.  The  volumes  of  the  two  will  there- 
fore be  in  the  proportion  of  5  to  8.  Equality  in  cost  would  require  that 
the  price  of  a  cubic  yard  of  masonry  should  be  one  and  three-fifths 
greater  than  that  of  a  cubic  yard  of  concrete.  But  as  this  masonry 
most  be  of  cut  stone,  it  is  evident  that  its  cost  would  more  than  exceed 
this  limit  This  method  of  construction,  therefore,  need  not  be  exam* 
ined  in  detail.  The  same  remarks  apply  still  more  strongly  to  the  case 
of  plate-bands  on  piles  and  platform,  as  in  this  case  the  2|  feet  of  ma- 
sonry only  replaces  3  feet  of  concrete.  ,  , 
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Where  concrete  is  used,  with  or  without  piles  and  platform,  the  bed 
of  concrete  roost  extend  under  the  side  walls,  replacing  a  portion  of  the 
masonry.  This  will  make  a  reduction  in  cost  of  about  $5,000  in  look- 
masonry. 

Summing  up  the  results  thus  far  obtained,  w,e  get  the  following  : 

Lock  an  gravel  with  concrete  floor. 

Coffer-dam 19.433 

Sheet!  Qg-piles 8,634 

Pampio^ 3,020 

FoQndation  and  floor 93,265 

Lock,  as  per  estimate  for  rock  foaDdatioa 179»610 

Total 293,968 

Dedact  from  estimate  on  rock  fouDdation,  coffer-dam,  and  pampiDg. ..  $6, 000 

Rock  exravation 20,000 

Saying  on  lock- walls 5,000 

31,000 

262,962 
Add  10  per  cent,  for  contingencies.... 26,296 

Total  cost  of  lock 289,258 

Look  on  gravel f  withpileSf  platform,  and  concrete. 

Cofferdam $9,433 

Sheeting-piles 8,634 

Pumping 3,020 

Foundation  and  floor 89,547 

Lock,  as  per  first  estimate,  with  deductions  as  indictated  above 148, 610 

259,244 
Add  10  per  cent,  for  contingencies 25,924 

Total  cost  of  lock 285,168 

The  foundation  of  concrete  on  piles  and  platform,  being  the  cheaper 
of  the  two,  will  be  the  one  that  will  be  used  in  the  estimates. 

The  costs  of  the  navigable  pass,  the  weirs,  and  the  piers  will  also  be 
different  on  gravel  from  what  they  were  on  rock. 

The  following  are  the  estimates  on  this  part  of  the  work: 

The  coffer-dams  are  allowed  to  remain  and  become  a  part  of  the  work, 
care  being  taken  to  cut  them  down  to  a  foot  or  two  below  the  level  of 
the  sills.  The  high  weir  has  practically  no  coffer  dam,  as  what  might 
be  considered  such  is  filled  with  concrete,  and  thus  made  the  founda- 
tion for  the  wickets. 

Xavigahle  pass  and  low  weir  on  gravel, 

COFFER  DAM  AND    KOUKDATION. 


Material. 


Coffer-dam : 

Piles.  16  feet  lonj;  . 

Sheet-pilo» 

Striosers 

Smallsheet-piles  .. 

Binders 

Bolto 

Dredging 

Concrete 

Catstone 

Sills 

Labor 


Total  per  running  foot. 


Price. 


$5.16  per  pile,  driven  . 
$6.65  per  pile,  driven . 
$33  per  1,000  feet  .... 
$1.50  per  pile,  driven . 

$35  per  1,000  feet 

3  cents  per  pound 

30  oente  per  yard  — 

$5  per  yard 

$15  per  yard 

$45  per  1,000  feet 


Qaantity. 


I 

^ 

980  feet . 


7  feet 

SOO  pounds . 

7  ywda 

5i  yards  ... 
1^  yard.. 
34  feet  


Ctet 


$2  06 
13  30 
34  30 
300 
'  85 
600 
9  10 
37  90 
16  06 
IH 
500 

11197 
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High  weir  an  gravel, 

COFlfBR'DAM  AND    FOUNDATION. 


Material. 


PUe«.  13  feet  loofc . 

Sheet-pUee 

StriDgen 

Bisden 

8Ula 

CooereCe 

Gravel 

SSS?.::::::;::::: 


Total  per  running  foot. . 


Price. 


14.56  per  pile,  driyen . 
$5.63  per  pile,  driven . 

135  per  1,000  feet 

$45  per  1,000  feet 

145  per  1,000  feet 

ISperyard    

50  oenta  per  yard 

1*2  per  yard 


t 


Quantity. 


80  feet.... 
SOS  8  feet  , 
34  feet.... 
3  yards  ... 
9 yards  ... 
I  yard  .:.. 


Coat 


$3  36 
11  98 
3  60 
9  40 
1  .M 
15  00 
1  00 
900 
5  OO 


51  33 


Pier  on  gravel. 

The  cost  of  foandatiou  will  be  the  same  as  that  for  the  pass  on  gravel. 
The  area  of  the  pier  will  either  be  iDcluded  ia  the  coffer-dam  for  the 
pass  or  in  that  for  the  low  weir,  aud  therefore  its  cost  can  be  obtained 
from  the  one  given  for  these  parts  by  omitting  the  cat-stone  and  sills  and 
maltiplying  by  11.48. 

We  therefore  have— 

Foundation  (111.97-18.46)  X  11.48 $1,073  50 

Haaonry  and  capAtan^as  per  previous  estimate 3,985  44 

Total 4.458  94 

Abutment  on  g^'avel. 
The  estimate  already  made  for  the  abutment  supposes  it  to  be  founded 
on  gravel,  and  therefore  it  need  not  be  changed. 

SUMMARY. 

Bringing  together  the  estimates  Jost  made,  we  find  the  following : 
Navigable  pose  on  gravel, 

Cofier-dam  an*d  foundation,  per  running  foot $111  97 

Pamping,  perrnnniug  foot 3  00 

Appurtenances  of  the  sole,  per  rnnuing  foot 25  55 

Wicket 48  57 

Total 189  09 

Low  weir  on  gravel. 

Coffer-dam  and  foundation,  per  running  foot $111  97 

Pumping,  per  running  foot 3  00 

Appurtenances  of  the  sole,  per  running  foot 21  29 

Wicket 40  47 

Total,  per  running  foot 176  73 

High  weir  on  gravel. 

Coffer-dam  and  foundation,  per  running  foot 51  33 

Pomping,  per  running  foot 3  00 

Appurtenances  of  the  sole,  per  running  foot 17  03 

Wicket 32  38 

Total,  per  running  foot 103  74 

Pier 4,459  00 

Abutment 8,646  00 

TOTAL  ESTIMATE  FOE  OHIO  ElVEE. 

In  making  this  estimate  it  is  first  necessary  to  have  an  approximate 
location  for  each  lock  and  dam,  aud  then  to  apply  to  the  lengths  thus 
determined  the  costs  per  running  foot  that  are  given  above. 
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In  the  estimate  based  on  rock-fonndation  the  prices  per  running  foot 
do  not  contain  the  20  per  cent,  for  contingencies  which  was  subse- 
qnently  added,  nor  is  it  contained  in  the  estimates  per  running  foot  for 
gravel-foundations ;  adding  this  percentage  to  the  calculated  sums  per 
running  foot,  we  have  the  following  general  table  of  costs,  from  which 
we  can  obtain  the  approximate  costs  of  all  the  parts  of  any  dam,  what- 
ever may  be  its  length.  The  abutment  is  supposed  in  all  cases  to  rest 
on  sand  or  gravel,  as  also  the  dams  for  closing  island  chutes. 

Table  of  oosU  of  different  parU, 


Lock 

Navigable  pass per  foot. 

Low  weir do... 

High  weir do... 

Pier 


Abn  tmen  t 

Dam  behind  island per  foot. 


Rock  fonnda- 1      Gravel- 
tioD.         '  foandation. 


1179, 610  00  I 

166  40 

138  56  ' 

130  97  • 

5, 049  00  : 


#285,168  00 

S96  91 

219  08 

112  49 

5,351  00 

10.375  00 

78  21 


The  following  list  gives  the  approximate  locations  for  all  the  dams 
required  on  the  Ohio  in  order  to  give  6  feet  of  water  for  navigation  at 
all  times.  It  is  not  supposed  that  these  exact  sites  will  be  chosen,  be- 
cause no  detailed  examination  with  a  view  to  choosing  sites  was  made 
below  Wheeling,  nor  would  it  have  been  judicious  to  have  expended 
any  money  on  a  more  extended  examination  in  advance  of  the  actual 
construction  of  at  least  one  movable  dam.  The  experience  which  will 
necessarily  be  acquired  in  such  construction  will  probably  lead  to  some 
modifications  of  the  plans  herewith  presented,  though  I  am  firmly  of  the 
opinion  that  these  modifications  will  be  improvements  in  details  and  not 
changes  in  the  general  plan. 

It  should  be  added  that  the  special  survey  made  last  summer  between 
Pittsburgh  and  Wheeling  demonstrated  that  there  was  an  error  of  about 
8  feet  in  the  fall  between  these  two  cities  as  reported  in  the  final  report 
of  Mr.  Milnor  Roberts.  I  believe  that  for  this  part  of  the  river  Mr. 
Eoberts  used  the  old  surveys  of  1838,  and  the  inaccuracy  was  probably 
in  them.  This  error  shows  that  two  more  dams  will  be  required  on  the 
Ohio  than  he  suppose!.  Aocording  to  our  present  infor Jiiitioa  sixty- 
eight  dams  in  all  will  be  needed. 

Approximate  locations  of  proposed  dams  on  Ohio  River, 


Locality. 


i 

if 

s 

a 

1 

4.7 

9 

8.0 

3 

11.3 

4 

13.8 

5 

90.0 

6 

96.5 

7 

32.8 

8 

37.8 

9 

43.0 

10 

54.5 

11 

62.0 

12 

68.0 

13 

77.5 

14 

89.0 

15 

94.0 

16 

102.0 

17 

112.5 

18 

119.3 

Daris's  Island 

DafT's  Bar 

White's  Bar  below  Hay's  Bon  . . . , 

Head  of  Deadman's  lalaod 

1,000  feet  above  Crow  Island 

Beaver  Sboals 

Foot  of  Montgomery's  Island  .... 

Head  of  Georgetown  Island 

Foot  of  Babb's  Island 

Black's  Island 

Brown's  Island 

Head  of  Wells'  Bar 

Beech  Bottom  Bar 

Head  of  Wheeling  Island 

Month  of  McMahon's  Creek 

2,000  feet  below  Big  Orove  Creek. 

1,400  f^t  above  Fish  Creek 

2,600  feet  below  Opossum  Creek. . 
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Approximate  looaiion$  of  proposed  dam$  on  Ohio  i?lrer— Continued. 


§<X3 

i 

s 

D 

in 

M 

S^ 

w 

197.3 

» 

13a  4 

SI 

146.7 

« 

15&8 

93 

ri0.o 

84 

180.4 

« 

18&4 

S6 

909.9 

«7 

919L3 

S8 

9S3.0 

89 

933.0 

30 

939.8 

31 

943.7 

» 

936.0 

33 

967.0 

34 

985.3 

» 

989.1 

31 

308.3 

37 

315.8 

38 

3S9.4 

30 

336.3 

40 

351.3 

41 

364.5 

49 

389.0 

43 

303.8 

44 

419.6 

45 

444.5 

4C 

45ii0 

47 

485w6 

48 

501.3 

49 

509.5 

SO 

530.8 

5t 

544.5 

53 

580.8 

53 

617.9 

54 

634.3 

55 

655.6 

96 

683.4 

57 

709.3 

se 

731.9 

9i 

752.3 

60 

767.7 

61 

796.4 

69 

813.3 

63 

83a3 

64 

8S0.5 

65 

873.7 

66 

907.5 

67 

949.5 

68 

96ao 

Locality. 


500  feet  below  FisbioR  Creek 

Middle  of  Wells'  Islftod 

Head  of  Petticoat  Bar 

1,400  feet  below  Middle  Brother 

9.400  feet  below  Daok  Greek 

Head  bar  of  Cole's  laland 

Foot  of  BlenDerhassett's  Island , 

HeadofBelleTilleBar 

1.600  feet  above  Swan  Bar 

Head  CUd  Town  Bar , 

000  feet  below  Upper  Letart's  Islaad. 

Lower  end  of  Wolfs  Bar 

3,700  feet  below  Biff  Broad  Rnn 

Lower  point  of  8- Mile  Island 

Lower  point  of  Oallipolis  Island 

460  feet  above  month  of  Pond  Cnt — 

Dofham  Bar 

BnilUo  Creek  Bar 

Big  Sandj  Shoals 

Ferguson's  Bar 

Jenalt's  Sbuals 

Cob  Creek  Bar 

Conooonneqne  Bar 

Graham's  Lower  Station  Bar 

Upper  end  of  Manchester 

Lower  end  of  Straight  Creek  Bar 

Richmond  Bar 

FonrMileBar 

Foot  of  Medoo  Bar 

Rising  San  Bar 

I^anpowder  Bar 

Head  Bar  of  Vevay  Island 

Locust  Creek  Bar 

Grassy  Flats 

Christopher's  Crossing 

Moman^s  Bar  . 


Foot  of  Uuper  Bine  River  Island . . 
Lower  Point  of  Flint  IsUnd 


Head  of  Hog's  Point  Bar. 

Foot  of  Anderson's  Bar 

,  Little  Horrioane  Isluid 

SonfBetown  Bar 

Henderson's  Island 

Head  of  Walnut  Bend 

560  feet  above  mouth  of  Wabash  River. 

Battery  Rock  towhead 

Head  of  Hurricane  Island 

Cumberland  Island 

Head  of  Grand  chain 

Just  above  month  of  Caohe  River 


a 

2 


800 


950 


750 


450 


Ftet 
1,350 
1,000+ 
1,380 
1,600 

600+ 
9.300 
1,650 
1.100+ 
1,600 
1,400 

850+ 
1.380 
1.050 
1,300 
1,600 
1,400 
1,450 
1,350 
1,300 
1,500 
1,500 
1,150 
1,750 
1,850 
1.830 
1.800 
1,850 
1,700 
1,670 
1,950 
9,000 
3,350 
1,870 
3,700 
1,630 
3.000 
3,350 
3,800 
8,100 
3,700 
3,550 
3.350 
3,850+ 
3,550 
1,700+1.350 
3,350 

3,300+1,370 
3.800+1,000 
5.000 
4,000 


650 


f.O 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
&0 
6.0 
6.0 
6.0 
6.0 

6.0 
6.0 
6.0 
6.0 
CO 
&0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6:0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 
6.0 

ao 

4.0 


Sum  ofwidtbs  of  main  river 118,855 

8am  of  widths  of  island-chutes 10,840 

I  have  hacl  the  above  table  prepared,  not  with  the  expectation  that 
the  sites  selected  will  actually  be  chosen,  bat  because  such  a  table  will 
ondoubtedly  give  a  sum  of  lengths  of  dam  that  cannot  be  greatly  in 
error;  and,  therefore,  it  will  represent  the  total  length  of  dam  required 
much  better  than  can  be  obtained  by  multiplying  the  number  of  dams 
by  any  arbitrarily  assumed  averages,  unless  that  average  be  determined 
from  such  a  table. 

It  is  impossible  at  present  to  tell  how  many  of  these  locks  and  dams 
will  rest  on  rock.  I  think,  however,  it  will  be  safe  for  this  general  esti- 
mate to  assume  that  twelve  locks,  eight  navigable  passes,  six  low  weirs, 
and  three  high  weirs  will  be  on  rock,  and  the  remainder  on  gravel.  Bock 
can  be  found  on  many  shores  for  the  establishment  of  the  lock ;  and 
sometimes  this  rock  can  be  found  half  way  or  more  across  the  river.    It 
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is  very  rare,  however,  to  And  it  extendiug  across  the  entire  river  with- 
oat  being  so  covered  with  gravel  as  to  make  it  better  not  to  carry  the 
wiers  down  to  it. 

A  width  of  400  feet  in  the  clear  will  be  given  to  each  navigable  pass, 
and  to  each  low  weir.  The  width  occupied  by  high  weir  will  be  esti- 
mated at  the  entire  width  of  the  river,  diminished  by  the  space  occa- 
pied  by  the  lock  (assumed  at  50  feet,  on  the  supposition  that  part  of 
the  rock  will  be  in. the  bank),  by  the  width  of  the  two  weirs,  and  by  the 
width  of  the  two  piers.  The  width  of  high  weir  will,  therefore,  be 
the  width  of  the  river,  diminished  by  878  feet.  The  sum  of  all  the 
widths  of  river  at  the  selected  sites  being  118,885  feet,  the  sum  of  the 
widths  of  high  weir  will  be  118,883  —  872x68  =  59,521  feet;  dividing 
this  by  68,  we  find  the  average  length  pf  each  high  weir  to  be  875  feet. 
Bearing  in  mind  that  the  high  weirs  on  rock  will  only  be  found,  if  at  all, 
in  the  upper  part  of  the  river,  it  will  be  safer  to  give  these  three  high 
weirs  an  average  width  of  600  feet,  thus  making  the  average  width  of 
the  65- on  gravel,  888  feet. 

FINAL  SSTIMATB. 

12  locks  on  rock,  at  $179,610 $2,155,320 

56  locks  on  gravel,  at  $285,168 15,969,408 

8  navigable  pasaee  on  rook,  at  $166.40  x  400 532,480 

60  navigable  passes  on  gravel,  at  $226.91  X  400 5,445,840 

6  low  weirs  on  rock,  at  $138.56  X  400 332,544 

621ow  weirs  on  gravel,  at  $212.08X400 5,259,584 

3  high  weirs  on  rock,  at  $130.27  X  600 234,486 

65bigh  weirs  on  gravel,  at  $112.49X888 6,492,923 

23  piers  on  rock,  at  $5.049 116,127 

113  piers  on  gravel,  at  $5.351 604,663 

68  abutments  on  gravel,  at  $10,375 705,500 

10,840  linear  feet  of  dam  across  island-chutes,  at  $78.21 847, 796 

Total  cost  of  radical  improvement  of  the  Ohio 38,696,671 

The  above  estimate  has  been  made  with  a  great  deal  of  care,  and  is 
aboat  the  best  that  is  possible  nnder  onr  present  knowledge.  It  is  a 
very  difficult  and  uncertain  task  to  make  estimates  for  works  of  snch 
magnitude  in  the  absence  of  practical  experience  in  construction  of  a 
single  one,  and  I  would  not  presume  to  undertake  it  at  the  present  time, 
were  it  not  for  positive  orders  to  do  so.  Considering  the  additional 
difficulties  that  will  be  encountered  below  the  falls  of  the  Ohio,  on  ac- 
count of  the  short  and  uncertain  season  for  work,  and  the  enormous 
masses  of  sand  that  are  transported  by  the  current,  which  will  undoubt- 
edly cause  delays  and  extra  work,  I  think  it  would  be  safer  to  put  the 
whole  estimate  at  $40,000,000,  which  is  at  the  rate  of  941,365  per  mile, 
the  total  length  of  the  Ohio  Elver  being  nine  hundred  and  sixty-seven 
miles.  Bearing  in  mind  the  enormous  tonnage  that  would  be  borne  on 
the  river,  if  it  were  made  navigable  throughout  the  year,  it  does  not 
seem  unreasonable  to  request  appropriations  for  its  improvement  at 
least  equal  to  the  sum  that  would  be  required  to  build  a  railroad  of 
equal  length. 

Poor's  Railroad  Manual  for  1873-'74  gives  the  following  as  the  aver- 
age cost  per  mile  of  the  railroads  in  the  United  States,  deduced  from 
the  sum  of  the  stock  and  bonds  of  the  companies  owning  them  : 

Per  mile. 

New  England  States $50,418 

Middle  States 79,427 

Western  States 50,550 

These  numbers  include  rolling-stock  and  expenses  of  all  kinds. 

In  making  appropriations  for  the  radical  improvement  of  the  Ohio, 
it  should  be  borne  in  mind  that  the  radical  improvement  should  com- 
mence at  the  upper  end  of  the  river,  and  that  it^w.^uj(|  be  unjust  to  the 
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commerce  of  the  remainder  of  the  river  to  entirely  neglect  it  while  work 
was  progressing  at  the  upper  end.  To  remove  obstructions,  do  necessary 
dredging,  keep  np  the  central  office,  and  build  the  dikes  required  for 
the  temporary  improvement  of  the  remainder  of  the  river,  wonld  require 
about  t200,000  per  annnm,  gradually  decreasing  to  $50,000  after  the 
works  were  completed.  The  last  sum,  unless  rais^  from  tolls,  wonld  be 
perpetually  required  for  the  maintenance  of  the  central  office  in  charge 
of  the  works,  ^the  snag-boat  for  removing  snags,  and  the  two  dredges, 
for  which  occupation  would  always  be  found  in  keeping  the  locks  and 
passes  clear  of  deposits  and  in  improving  the  river  for  navigation  when 
the  dams  were  down. 

To  give  some  idea  of  how  much  money  would  be  required  to  secure 
the  radical  improvement  of  the  Ohio,  and  of  the  time  necessary  to  con- 
struct the  works,  I  have  prepared  the  following  table,  based  on  the  sup- 
positions that  the  river  below  the  dams  will  not  be  neglected,  and  that 
the  tolls  charged  on  the  finished  works  will  meet  their  own  expenses 
for  repairs  and  attendance.  To  construct  one  lock  will  probably  require 
two  seasons,  and  to  constrnct  one  dam  will  require  two  seasons  more. 
There  is  nothing,  howevet,  to  prevent  simultaneous  work  at  all  the  sites 
selected;  and,  in  fact,  this  would  be  the  better  method,  in  order  to  re- 
duce to  a  minimum  the  disturbance  to  navigation. 

I  assume  that  whenever  a  part  of  the  river  is  being  prepared  for  locks 
and  dams,  that  in  this  portion  no  part  of  the  $150,0<K)  allowed  for  grad- 
ually decreasing  improvements  by  dikes,  dredging,  and  other  temporary 
works,  will  be  required.  In  other  words,  if  half  the  dams  are  under 
contract,  there  will  only  be  required  for  miscellaneous  expenditures,  out- 
side of  the  system  of  locks  and  dams,  $50,000  ^.  *l^i[229=  $125,000. 

The  upper  half  of  the  river  contains  more  dams  than  the  lower  half; 
but  I  have  neglected  this  consideration,  believing  that  it  wonld  be  an 
unnecessary  refinement. 


Time  for  contpletion. 

Four  yean 

Bight  yean 

Sixteen  yeus 

Thirty-two  years 


Sixty-four  years. 


Annua]  aypropriations. 


For  locks  and 


110. 000, 000 
5.000,000 

3.SO0.0OO 


1,850,000 


635,000 


For  snagging,  dredging,  Sco,      I 


Total  in  each 
year. 


I8t4year8.. 
ist  4  years  . . 
Sd4years  .. 
1st  4  years . . 
Sd  4 years... 
3d  4  years... 
4th  4  years.. 
Ist  4  years.. 
Sd  4  years... 
3d  4  years... 
4th  4  years.. 
5th  4  years.. 
6th  4  years. . 
7th  4  years.. 
8th  4  years.. 
1st  4  years.. 
dd4years... 
3d  4  years... 
4thiyMm- 
5th  4  years., 
6th  4  years.. 
7th  4  years.. 
8th  4  years.. 
9th  4  years.. 
iOth  i  years. 
11th  4  years 
19th  4  years 
13th  4  years 
i4th  4  years 
ISth  4  years 
16th  4  years 


$50,000 

135,000 

50,000 

163,500 

135,000 

87,500 

50,000 

181.350 

163,500 

143, 750 

135.000 

106,950 

87,500 

68.750 

50.000 

190,635 

181,350 

171.  875 

163.500 

153.135 

143.750 

134. 375 

135.000 

115.635 

160.350 

96,875 

87,500 

78,135 

68.750 

59,375 

50,000 


110. 050. 000 

5.135,000 

5,050.000 

3,663,500 

3. 635, 000 

3,587,500 

3,550,000 

1.431.350 

1,413.500 

1,393.750 

1.375,000 

1.356.350 

1. 337, 500 

1, 318, 750 

1, 300, 000 

815, 635 

806,350 

796,875 

787,500 

778,195 

768,750 

759, 375 

750,000 

740,635 

731,350 

781,875 

719.500 

703,195 

693,750 

684.375 

675,000 


Grand  total. 


$40,300,000 
40, 700, 000 

41, 000. 000 


in,  700, 000 


47, 700, 000 
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Id  coDclasion  I  would  add  that  I  am  not  at  all  assured  iu  my  own 
mind  that  the  system  proposed  will  be  found  serviceable  ou  the  Ohio 
below  the  falls.  But  I  do  feel  sure  that  it  is  a  better  system  than  that 
of  permanent  dams ;  and  besides,  it  is  the  only  other  system  that  prom- 
ises the  depth  required  by  the  Senate  Committee  on  Transportation. 
The  system  of  dikes  for  controlling  and  guiding  the  current  cannot  be 
depended  upon  to  give  more  than  4  feet  at  dead  low  water,  and  even 
this  depth  will  require  an  immense  development  of  these  works. 

However,  if  the  system  of  movable  dams  is  commenced  at  Pittsburgh, 
and  gradually  brought  down  the  river,  we  will  pass  by  degrees  fi^m 
hard  bottom  to  soft  sand,  and  while  so  doing  we  will  acquire  abundant 
experience  as  to  the  practicability  of  successfully  encountering  the 
shifting  sands  of  the  lower  river. 

It  may  be  interesting  in  this  connection  to  state  that  in  France, 
between  1821  and  1853,  the  government  spent  535,000,000  francs,  equal 
to  $107,000,000,  in  improving  navigation,  partly  by  canals  and  partly 
by  rivers.  During  the  same  time  private  companies  spent  100,000,000 
francs,  or  $20,000,000,  for  the  same  purpose.  I  have  no  statistics  on 
this  subject  since  1853,  but  the  additional  sum  expended  must  be  very 
large,  as  several  canals  have  been  built,  and  also  all  the  larger  movable 
dams  in  the  Seine,  Marne,  and  other  rivers.  These  facts  are  well  worth 
consideration,  iu  view  of  the  extraordinary  resources  recently  displayed 
by  France  in  bearing  the  burdens  imposed  by  the  disastrous  war  with 
Germany. 

I  inclose  herewith  a  small  drawing  showing  the  proposed  arrangement 
of  lock  and  dam  for  the  Ohio.  I  do  not  inclose  drawings  of  the  Chanoine 
wicket,  as  they  accompanied  my  last  annual  report,  although  it  is  proper 
to  add  that  I  do  not  propose  the  use  of  the  movable  bridge  shown  in  these 
drawings,  but  expect  to  work  the  wickets  by  a  maneuvering  boat. 

I  have  been  greatly  indebted,  iu  the  labor  of  preparing  this  report,  to 
t^e  assistance  of  Lieut.  F.  A.  Mahan,  Engineers,  who  made  the  estimates 
ou  movable  dams,  and  to  Mr.  W.  \Yeston,  assistant  engineer,  who  made 
the  estimates  on  the  locks  and  ou  the  dams  for  closing  island-chutes. 
Kesi)ectfu]]y  submitted. 

WM.  E.  MERRELL, 

Major  of  Engineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  U.  8.  A. 
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THIRD  SUBDIVISION  OF  THE  CENTRAL  TRANSPORTATION-ROUTE. 

report  op  major  wm.  p.  craighill,  corps  of  engineers. 

United  States  Engineer  Office, 

Baltimore,  Md,j  January  13, 1875. 
General  :  On  the  2d  of  July,  1874,  instructions  were  received  from 
you  of  the  following  tenor : 

•  •  •  •  •  *  # 

The  river  and  harbor  art,  approved  June  23,  lo74,  eontaiDs  aa  appropriation  of  sur- 
veys and  estimates  for  the  improvements  recommended  by  the  Senate  Committee  on 
Transportation-Routes  to  the  Seaboard  upon  four  routes  indicated  in  the  report  of  said 
committee,  to  be  expended  in  such  manner  as  will  secure  the  greatest  amount  of  exact 
information  for  each  of  said  routes. 
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The  BQirey  of  that  portion  of  the  central  route  designated  as  *'  a  connection  by  canal 
or  a  freight- railway,  from  the  Ohio  River,  or  Kaaawha  River,  near  Charleston,  by  the 
shortaet  and  most  practicable  route  throngh  West  Virginia  to  tide- water  in  Virginia,'^ 
is  assigned  to  yon. 

The  natnre  and  object  of  these  sorreys  are  folly  set  forth  in  the  report  of  the  com- 
mittee, with  its  appendix  and  evidence,  copies  of  which  have  been  forwarded  to  yoa 
from  this  office  for  yonr  information  and  guidance.  Yon  should,  as  far  as  practicable, 
carry  out  the  views  of  the  committee. 

The  sum  of  $48,000  will  be  allotted  to  yon  for  this  service  from  the  above  appropria- 
tion, and  you  will  please  enter  upon  tliis  duty  as  early  as  practicable. 

•  •••••• 

No  delay  was  permitted  in  unnecessary  preparations  for  the  perform- 
ance of  the  daty  thus  marked  out,  but  some  time  was  requisite  for 
securing  the  services  of  persons  competent  to  do  thoroughly  much  aud 
difficult  work  in  the  remainder  of  the  season  for  such  operations,  which 
was  then  nearly  or  quite  half  past.  It  is  proper  here  to  explain  that  the 
responsibility  resting  upon  me  for  the  supervision  of  and  disbursement 
of  public  funds  for  numerous  works  of  river  and  harbor  improvement 
to  Maryland,  Virginia,  and  North  Carolina  as  far  south  as,  and  includ- 
ing, the  Cape  Fear  Eiver,  made  it  impossil^le  that  I  should  take  any  part 
in  the  actual  surveys,  although  frequent  visits  were  made  to  those  hav- 
ing them  in  charge,  and  a  constant  intercommunication  was  maintained 
by  mail  and  telegraph. 

The  surveys  were  naturally  divided  into  those  relating  to  the  water- 
line  and  those  pertaining  to  the  alternative  freight-railway.  The  opinion 
has  been  more  than  once  expressed  that  further  surveys  were  necessary 
to  procure  more  definite  and  detailed  information  concerning  the  water- 
line,  and  that  a  sum  not  less  than  $25,000  was  required  for  that  pur- 
pose. I  bad  also,  when  called  upon  officially  tor  an  opinion,  stated  that 
125,000  were  also  needed  for  surveys  for  the  location  of  the  alternative 
freight-railway,  but  in  making  that  statement  it  was  my  understanding 
that  the  surveys  for  the  freight- rail  way  would  be  confined  to  a  narrow 
tract  quite  near  the  water-line,  for  which  it  was  to  be  the  alternative. 
When,  however,  the  field  of  investigation  was  extended  by  the  Com- 
mittee on  Transportation  to  a  search  for  a  railway-line  '^  from  the  Ohio 
Biver,  or  Kanawha  River,  near  Charleston,  by  the  shortest  and  most 
practicable  route  through  West  Virginia  to  tide-water  in  Virginia,^  it 
became  obvious  at  once  that  more  time  and  money  would  be  necessary 
for  proper  surveys  and  estimates  than  had  been  expected.  It  was 
deemed  fair  to  apply  equal  shares  of  the  allotted  $48,000  to  the  water- 
liue  and  the  railway  surveys  and  estimates. 

The  report  of  the  committee  indicated  (p.  182)  the  poinls  to  which 
special  attention  should  be  given  in  the  water-line  surveys.   That  report 


•  •        •        From  the  opinions  expressed  by  the  board  of  engineers  it  appears — 
First.  That  the  exact  location  of  the  tunnel  Js  undetermined  as  yet.    It  is  decided 

by  the  board  that  the  size  of  the  tannel  shall  b^  changed  to  the  dimensions  above  men- 
tioned. 

Second.  That  additional  surveys  are  necessary  in  order  to  determine  the  question  as 
to  whether  it  is  better  to  construct  a  canal  from  the  summit  to  the  Kanawha  River,  or 
to  adopt  the  present  plan  of  slack- water  navigation,  and  that  additional  surveys  are 
necessary  for  determining  the  principal  points  referred  to  in  the  report  of  the  board. 

The  surveys  relative  to  the  summit-tunnel  were  committed,  early  in 
July,  1874,  to  the  immediate  charge  of  Lieut.  Thomas  Turtle,  Corps  of 
Engineers,  United  States  Army,  under  instructions,  from  which  the 
extract  below  is  made : 

*  *  *  As  soon  as  you  can  complete  the  necessary  arrangements,  yon  will 
proceed  to  the  neighborhood  of  the  Lorraine  tunnel,  on  the  Alleghany  summit  of  the 

H.  Ex.  49 14  /  v^^^i^ 
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oentral  water-line,  and  tb«re  undertake  anoh  farther  inveeti^tiooa  and  surreys  as 
may  be  reqnired  to  fnrnieh  the  information  needed  to  enable  a  definite  and  final  loca- 
tion to  be  made  of  that  important  feature  of  the  line,  and  to  pat  the  work  promptly 
under  contract  shoald  Congress  provide  the  means. 

While  locating  the  tannel  as  a  means  of  passing  »  great  oommnnieation  through  the 
monntain,  yon  will  bear  in  mind  also  its  office  as  the  sammit-loTel  of  a  canal,  and  con- 
sider carefully  the  best  means  of  eonneoting  it  with  the  canal  or  slack-water  at  either 
end,  and  of  maintaining  its  supply  of  water  by  suitable  feeding  arraagements,  assam- 
ing  that  supply  to  be  safficient. 

Your  service  with  the  board  of  engrioeers  last  winter  and  spring,  and  your  kaowi* 
edge  of  the  various  points  connected  with  this  subject,  discussed  verbally  and  in  writ- 
ten r^orts  by  them^  make  it  unneoessary  for  me  to  give  fiuther  than  the  general 
instructions  above. 

It  is  my  expectation  that,  upon  completing  the  field-dittios  thns  indicated,  you  will 
supervise  the  preparation  of  illnstrativedrawinies  and  maps,  accompanied  by  a  full 
report,  in  which,  with  other  questions,  I  desire  you  to  discuss  the  n^e  of  the  tuanel  by 
the  application  of  horae-power  or  steam  in  the  various  modes  which  have  bee&  else- 
where tried  and  suggested,  and  all  other  matters  pertaining  to  it. 

It  is  important  that  a  report,  as  complete  as  time  and  means  will  permit,  shall  be 
made  to  Congress  at  as  early  a  day  in  the  next  session  as  possible ;  not  later  than  Jan- 
uary 1,1875.  •  •  .  •  •  • 

You  will  engage  as  many  assistants,  of  different  grades,  as  may  be  necessary,  keep- 
ing down  their  compensation,  and,  iudeed,  all  expenditures  to  the  minimum  limit 
compatible  with  fairness,  aud  the  accomplishment  of  much  and  reliable  work  in  a 
comparatively  short  time.  •  •  •  •  • 

Free  and  full  communication  of  your  views  at  all  times  is  invitedv  I  shall  watch 
your  operations  with  very  great  interest,  expecting  mxMt  valuable  and  creditable 
results  therefrom,  to  the  attainment' of  which  you  shall  have  my  constant  and  ready 
aid  by  every  means  whereby  it  can  be  properly  rendered.  •  •  • 

The  farther  sarveys  of  the  Greenbrier  aud  I^ew  BLver  were  placed  in 
the  hands  of  Mr.  N.  H.  Huttau,  assii^tant  engineer,  under  instructions, 
from  whick  the  following  extracts  are  made,,  some  of  the  other  general 
paragraphs,  not  quoted,  being  identical  in  phraseology  with  thoise  aheAd 
given  from  the  instructions  of  Lieutenant  Turtle : 

•  •••••  • 

You  will  enter  upon  a  resnrvey  of  the  Greenbrier  River  below  Howard's  Creek,  and 
of  New  River  below  the  Greenbrier,  the  objects  being  to  fix  the  precise  location  of  dams 
and  other  details  of  the  slack-water  navigation  of  these  streams,  witb  the  ooUeotion 
of  such  additional  infocmation  aa  wUl  enable  a  detailed  determination  to  b»  made  of 
the  location  and  cost  of  the  canal,  which  by.  some  engineers  is  considered  a  neoeasity 
for  that  part  of  the  line,  and  by  others  a  desirable  though  not  a  necessary  alternative 
to  the  slack-water.  You  will  keep  in  view  also  the  possible  advantages  to  be  gained 
by  resort  to  tunnels  for  avoiding  difficult  localities  in  the  valley  of  If ew  Bfvec  ape* 
cially,  and  thereby  at  the  same  time  shortening  the  line,  either  of  the  alaikr  water  oc 
canal  navigation.  It  is  desired,  if  possible,  that  the:  information  you  gain  will  be 
such  as  to  enable  the  work  along  that  portion  of  the  line  to  be  put  promptly  under 
contract,  shouU  Congress  provide  the  means. 

Much  valuable  matter  has-been  already  aoonmulatod  oonoeming  this* part  of  tha  lino 
through  the  labors  of  your  abto  predepessors,  which  should  be  ftealy  used. 

Well  organized  and  equipped  parties  of  competent  assistants*  were 
very  speedily  in  the  field  and  actively  at  work.  Mr.  Hutton  commeooed 
operations  at  the  mouth  of  Howard's  Creek  on  the  Greenbrier  Btver,  but 
it  soon  became  apparent  that  there  was  an  unequal  diatributiooof  work 
between  him  and  Lieutenant  Turtle,  and,  in  consequence,  Mr.  Huttan's 
parties  were  moved  down  to  the  month  of  the  Greenbrier,  and  it  was 
arranged  that  Lieutenant  Turtle's  parties  should  complete  the  Green- 
brier field-work  after  finishing  what  was  necessary  for  the  summit  divis- 
ion. 

Still  later  in  the  season,  and  quite  unexpectedly,  I  was  directed  to 
relieve  Major  Merrill,  Corps  of  Engineers,  of  the  charge  of  the  improve- 
ment  of  the  Great  Kanawha  Eiver,  and  of  its  survey  from  the  Great 
Falls  to  the  Ohio  JEUver. 

I  was  unable  to  meet  Mtyor  Merrill  until  the  middle  of  August,  as  he 
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was  detained  elsewhere  by  duties  which  he  fotind  himself  anable  to  post- 
pone. As  soon  thereafter  as  possible,  about  the  20th  of  August,  1874, 
the  survey  of  the  Great  Kanawha  was  placed  in  the  hands  of  Mr.  A.  M. 
Soott*  the  competent  local  assistant  engineer,  in  charge  of  the  improve- 
ment of  the  river.    The  instructions  given  him  were  the  following : 

*  •  •  •  •  •       .         • 

Wisfaiug  txy  avail  myself  of  yoar  assistance  and  special  local  knowledge  of  the  Great 
Kaoawba  River,  haviD^  in  view  the  necessity  of  fare  her  surveys  to  enable  sncb  a  report 
to  be  made  as  seems  to  be  required  by  the  Senate  Committee  on  Transportation,  in  order 
to  the  formation  of  a  definite  oonolnsion  as  to  the  proper  method  and  the  cost  of  per- 
numently  improving  the  river  so  as  to  give  a  tue/al  depth  of  not  less  than  6  feet  at.all 
stages  of  water,  which  means  actually  a  depth  of  not  l^ss  than  7  feet,  I  have  to  request 
yon  to  make  such  additional  examinations  from  the  falls  to  the  month  of  the  river  as 
will  give  you  the  means  for  the  following  objects : 

1st.  A  revision  of  Mr.  Lorraine's  estimate  for  sluice-navigation,  with  the  help  of  a 
reservoir. 

dd.  A  revision  of  Mr.  Lorraine's  estimate  for  a  lock-and-dam  navigation,  with  locks 
240' X40'. 

3d.  An  estimate  of  the  cost  of  a  lock-and-dam  navigation,  the  look  to  be  about 
SSO'XoO'. 

4th.  An  estimate  of  the  cost  of  movable  dams,  with  large  locks. 

The  estimate  should  be  in  detail  and  be  liberal.  The  accompanying  report  should 
treat  the  whole  subject  fully,  and  should  be  in  my  hands  by  December  15,  ld74. 

•  •  •  •  •      ,  •    ,  • 

Under  the  phraseology  of  the  Senate  committee,  designating  the 
eastern  termination  of  the  freight-railway  as  "tide-water  in  Virginia,'^ 
it  bcNcame  necessary  to  consider  in  that  connection  the  whole  line  from 
Alexandria  to  Norfolk,  and  a  communication  by  rail  thence  to  the  Ohio. 

The  language  of  the  committee  probably  excluded  from  examination 
the  claims  to  consideration  of  the  route  of  the  great  and  highly  impor- 
tant and  valuable  artery  of  trade  and  travel  known  as  the  Baltimoreand 
Ohio  Railway,  although  (by  its  Parkersburg  and  Metropolitan  branches, 
the  former  intersecting  the  Ohio  in  West  Virginia,  and  the  latter  and 
its  connections  debouching  on  the  Potomac  River,  the  great  tidal  stream 
of  Virginia,  and  by  the  main  road  and  its  branches  passing  through 
much  ^tbe  territory  of  Virginia  and  West  Virginia)  the  combination 
fills  nearly  the  requirements  of  my  instructions.  The  merits  and  advan- 
tages of  that  route  are  too  well  known  by  the  whole  country  to  require 
asytbing  more  in  this  report  than  a  simple  reference  to  them. 

It  be^me  necessary,  however,  to  look  over  the  whole  of  Virginia 
^uth  of  the  Baltimore  and  Ohio  line,  and  to  discover  any  other  which 
was  practicable  through  "  West  Virginia  to  tide- water  in  Virginia  ^  in 
order  to  determine  which  was  "  the  shortest  and  most  ilracticable.'' 
Several  railroads  had  been  already  constructed  in  whole  or  in  part,  and 
several  others  have  been  projected,  and  it  was,  therefore,  desirable  to 
utilize,  as  far  as  possible,  the  information  alrea<ly  gained  from  previous 
surveys  for  those  routes,  and  with  that  object  to  have  the  services  of 
reliable  civil  engineers  who  had  been  engaged  in  responsible  and  im- 
portant positions  in  connection  with  them. 

About  this  time  Mr.  H.  D.  Whitcomb,  the  constructor  of  much  of  the 
Cbesape^eand  Ohio  Railroad  from  Richmond  to  Huntington,  resigned 
bis  position  as  its  chief  engineer.  With  your  assent  his  services  were 
at  once  secured,  and,  much  to  my  gratification,  he  entered  very  promptly 
apon  the  work,  under  instructions,  from  which  the  following  extracts 
are  made : 

•  •••••• 

The  War  Department  has  placed  under  my  snpervision,  and  expects  a  report  upon; 
the  survey  of  that  portion  of  the  "central  line"  of  communication  designated  by 
the  Senate  Committee  on  Transportation  as  '*a  connectiug-link  by  canal  or  a  freigiu- 
railway,  from  the  Ohio  Kiver,  or  Kanawha  River,  near  Charleston,  by  the  shortest  and 
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most  practicable  route  throagh  West  Virgitiia,  and  to  tide-water  in  Virgioia,"  the  de- 
sire being  to  secure  this  season  the  greatest  aiiioant  of  exact  information  as  to  the  ob- 
ject mentioned  above,  to  be  in  readiness  for  consideration  by  Congress  at  its  next  ses- 
sion. 

These  instrucfcions,  while  of  a  very  general  character,  yet  fix  certain  terminal  limits 
and  an  intermediate  belt  of  conntry  over  which  oar  investigations  are  to  extend,  as 
£ar  as  the  time  and  means  at  command  will  permit. 

The  western  terminal  point  may  be  taken  as  the  area  of  which  Charleston  is  the  cen- 
ter. The  eastern  is  the  tide-water  in  Virginia,  which  we  may  regard  as  practically 
extending  from  Alexandria  to  Norfolk. 

Natnre  has  herself  well  marked  the  proper  central  line  of  water-communication  from 
the  great  vallev  of  our  great  river,  the  Mississippi,  to  the  Atlantic  seaboard.  She  has 
stretched  ont  the  Ohio,  and  only  that  stream,  far  to  the  East.  We  naturally  leave  the 
Mississippi  Valley  by  that  line  in  looking  for  a  connection  with  the  Atlantic  The 
head- waters  of  the  Ohio  and  its  tributaries  approach  so  nearly  those  of  the  James  and 
Potomac,  that  attention  is  inevitably  turned  to  those  streams  in  considering  a  prolon- 
gation of  the  water-line  to  the  Atlantic. 

Our  present  instructions  and  other  indications  limit  us  to  the  James  River  route  for 
the  water-line.  Much  time  and  money  have  already  been  spent  upon  it,  and  two  par- 
ties will  again  be  engaged  this  season  in  farther  investigations  which  are  deemed  nec- 
essary, and  are  expect^  to  settle  all  remaining  doubts  as  to  the  cost  and  practica- 
bility of  the  line. 

Your  familiarity  with  the  country  traversed  by  the  Chesapeake  and  Ohio  Railroad, 
and  as  to  improvements  in  location,  &.C.,  which  might  be  made  in  it,  induced  me  at 
once  to  desire  your  aid  in  considering  the  subject  of  the  freight-railway,  which  has 
been  recommended  as  an  alternative  to  or  connecting-link  at  the  summit  of  the  water- 
communication. 

As  you  have  agreed  to  undertake  a  portion  of  the  necessary  investigations,  I  will 
request  you  to  direct  your  attention  to  the  following  points : 

1st.  To  the  convention  of  the  Che8ai>eake  and  Ohio  Hue  from  the  Ohio  to  Clifton  Forge 
into  a  double-track  freight-way,  with  due  regard  to  its  usefulness  as  a  great  throngn- 
ronte  for  passenger-travel. 

2d.  The  construction  of  the  continuation  of  such  a  railway  from  Clifton  Forge  east- 
ward, terminating  on  the  York  or  James  River  or  Hampton  Roads.  This  portion 
might  possibly  be  by  the  present  line  of  the  Chesapeake  and  Ohio  Railroad  to  Rich- 
mond, or  via  Lynchbarg  down  the  valley  of  the  James,  or  otherwise  to  Richmond  or 
City  roint,  or  to  Norfolk  or  City  Point,  via  the  South  Side  and  Norfolk  and  Peters- 
burg route. 

Mr.  C.  P.  Manning  is  considering  the  availability  of  the  country  between  the  Balti- 
more and  Ohio  line,  and  that  of  the  Chesapeake  and  Ohio^or  the  proposed  freight- 
railway.  It  might  be  deemed  best  to  take  the  line  of  the  Washington  City,  Virgfnia 
Midland  and  Great  Southern  Railway  from  Gk>rdonsville  to  Alexandria,  or  from  Gordoos- 
Tille,  via  Fredericksburg,  to  tide-water  near  Quantico,  or  some  other  point  on  the  Po- 
tomac near  there.  On  this  part  of  the  investigation  his  examination  and  yours  will 
cover  some  of  the  same  ground.  It  would  be  well,  therefore,  that  vou  and  be  should 
have  a  conference,  so  as  to  avoid  double  work,  while  availing  ourselves  of  all  reliable 
attainable  information  from  every  quarter,  supplementing  it^  when  necessary,  by  re- 
connaissances and  surveys. 

Our  reports  should  be  in  Washington  not  later  than  January  1, 1875.  I  should  wish 
them  to  be  in  my  hands  Decern bnr  15, 1874,  for  combination  and  consideration,  in  order 
to  the  preparation  of  my  own  report  to  General  Humphreys. 

•  •      •  •  •  •  •  • 

Of  course  we  must,  in  the  performance  of  this  duty,  discard  all  preferences  or 
prejudices  toward  any  route  or  locality,  but  attempt  to  learn  the  real  advantages  and 
defects  of  all  as  to  grade,  length,  terminal  facilities,  &c.,  considering  only  their  avail- 
ability in  whole,  in  pari,  or  in  oombmationf  to  make  a  freight-railway  worthy  of  the  na- 
tion and  useful  to  its  people,  while  not  interfering  with  passenger-travel.  Toe  questioa 
of  maintenance  and  use,  practically  and  suggestively,  shonld  be  considered  in  your 
report,  as  well  as  those  of  construction,  equipment,  &c. 

Our  operations  should  be  so  conducted  as  to  attract  as  little  public  attention  as  pos- 
sible, and  to  avoid  newspaper  or  individual  controversy  and  criticism. 

AH  this  will  follow  our  reports  ad  nau9eam  no  doubt,  and  our  only  care  should  be  to 
be  prepared  with  facts  and  tigures  to  sustain  the  opinious  and  results  we  may  arrive  al. 

•  •  •  •  •  •  •    ' 

I  esteemed  myself  very  fortunate,  also,  in  having  the  opportunity  to 
engage,  for  the  examination  of  the  belt  of  conntry  between  the  Balti- 
more and  Ohio  line  and  the  Chesapeake  and  Ohio  line,  Mr.  0.  P.  Man- 
ning, who  had  much  personal  familiarity  with  that  region.    He  acted 
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under  iostractions  similar  in  character  and  identical  in  language  as  far 
as  possible  with  those  given  to  Mr.  Whitcomb. 

Mr.  Whitcomb  having  been  appointed  by  the^President  of  the  United 
States  a  member  of  the  last  Board  of  Engineers,  to  whom  was  committed 
the  subject  of  the  consideration  of  the  best  method  of  permanently  im- 
proving the  navigation  at  the  month  of  the  Mississippi  River,  a  duty 
which  carried  him  to  Europe,  was  unable  to  take  h  very  large  part  of 
the  field  duties;  but  his  chief  assistants,  Mr.  R.  H.  Temple  and  Mr.  C 
B.  Howard,  were  very  competent,  faithful,  and  zealous.  The  reports  of 
Mr.  Whitcomb  and  the  subreports  of  those  gentlemen  are  forwarded 
with  this.  The  previous  surveys  of  the  Chesapeake  and  Ohio  Railroad 
were  fieely  used,  and  our  thanks  are  due  General  Wickham  on  that 
account,  and  for  many  facilities  afiforded  also  in  the  surveys  for  the 
water-line. 

My  attention  was  called  by  influential  and  (jrominent  persons  specially 
to  the  line  of  the  road  formerly  styled  the  Alexandria,  Loudon  and 
Hampshire,  and  the  line  of  a  road  lately  projected,  and  known  as  the 
Potomac  and  Ohio  Road.  The  former  has  had  a  western  extension  pro- 
jected, and  is  now  called  the  Washington  and  Ohio  Road. 

The  president  of  the  Washington  and  Ohio  Road,  Mr.  Lewis  McKen- 
zie,  placed  his  maps,  &c.,  at  the  dis)K)sal  of  Mr.  Manning,  and  Mr.  Bangs, 
president  of  the  Potomac  and  Ohio  line,  gave  all  the  information  ana 
assistance  he  could. 

Mr.  Manning  had  the  aid  of  Mr.  Addison  Marbnry,  who  joined  much 
knowledge  of  the  country  traversed  by  him  to  a  good  experience  as  an 
engineer,  and  was  specially  recommended  by  those  who  seemed  inter- 
ested in  the  Washington  and  Ohio  Hoad. 

Mr.  Manning's  report  is  attached  hereto.  It  will  be  found,  like  that 
of  Mr.  Whitcomb,  exceedingly  interesting  and  valuable.  I  feel  much 
hesitation  in  differing  frota  the  conclusions  formed  by  either  of  such 
able  and  experienced  railroad-engineers,  but  it  is  my  belief  that  the  use 
of  a  railway,  by  opening  it  to  competition  by  all,  as  is  the  case  with  a 
canal,  would  be  found  impracticable,  as  it  would  also  be  to  transport 
8,000,000  tons  of  freight  per  annum  each  way.  It  is  also  my  conclusion 
that  a  double-track  freight-railway  from  Charleston  eastward  to  tide- 
water, answering  the  conditions  which  such  >a  road  should  fulfill,  and 
along  the  best  route  which  could  be  adopted,  would  be  between  four 
hnndred  and  four  hundred  and  seventy-five  miles  in  length.  To  take 
the  road  to  the  Ohio  would  require  an  extension  of  about  fifty  miles,  and  I 
shonld  expect  the  cost  of  the  United  States  freight-railway  to  come  up 
to  about  $45,000,009,  ^^^  including  terminal  facilities,  rolling-stock,  &e. 
These  would  cost  about  $35,000,000  more. 

The  freight-railway  routes  of  which  the  tide-water  termini  are  on  the 
Upper  Potomac  have  the  advantage  of  a  less  length.  Those  terminating 
fartlier  south  have  the  advantages  of  much  lower  grades  and  a  delivery 
of  freight  much  nearer  the  ocean. 

The  date  at  which  the  money  for  the  water-line  surveys  was  provided 
hy  Congress  was  so  late  that  it  was  necessary  to  keep  the  parties  in  the 
field  up  to  the  last  day  allowed  by  the  cold  weather.  But  little  time 
"^as  thus  left  for  the  preparation  of  detailed  maps,  without  which  a 
definite  location  of  the  parts  of  the  line  and  complete  estimates  cannot 
be  made.  These  maps  and  estimates  are  not  yet  ready,  and  cannot  be 
for  some  time.  I  propose,  however,  to  submit  some  general  conclusions, 
which  may,  in  my  judgment,  be  safely  drawn  from  them.  The  additional 
careful  and  extensive  surveys  of  this  season  leave  no  reasonable  room 
for  doubt)  it  seems  to  me,  of  the  practicability  of  taking  through  the 
7-foot  water-line,  either  by  canal  or  slack-water,  or  a  combination^gf 
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these  methods,  at  a  cost  about  as  stated  by  the  Barnard-Latrobe  Board 
of  Engineers  in  their  report  of  March  18, 1874,  in  a  resolution  lo  the 
effect  that  the  cost  will  not  exceed  $60,000,000,  may  reasonably  be 
expected  to  be  within  $55,000,000,  and  may  possibly  not  exceed 
$50,000,000. 

No  further  surveys  are  necessary  for  locating  the  work  in  detail,  and 
putting  it  out  to  contract,  should  funds  be  provided.  The  surveys  for 
the  water-line  will  also  be  very  valuable  in  locating  a  railway,  should  it 
be  decided  to  adopt  that  as  the  alternative,  in  whole  or  in  part,  for  the 
water-line.  Lieutenant  Turtle  has  developed  two  other  tunnel  lines  in 
the  neighborhood  of  the  White  Sulphur  Springs,  either  of  which,  aa 
well  as  that  located  by  Mr.  W.  E.  Hutton  in  1870,  is  available  and 
practicable.  It  has  been  demonstrated  that  good  sites  can  be  had  for 
all  the  dams  on  solid  rock,  and  it  is  unnecessary  to  consider  the  case  of 
founding  on  bowlders,  as  proposed  by  Mr.  Lorraine,  an  idea  to  which 
the  Bouid  of  Engineers  with  prudence  and  propriety  demurred.  His 
location  has  been  improved  upon  in  other  important  particulars.  Here 
I  will  call  attention  to  the  peculiar  exemption  of  this  route  from  the 
influence  of  ice,  as  is  proved  by  the  facts  stated  in  the  report  of  Mr. 
Whitcomb,  the  results  of  reliable  observations. 

It  would  seem  impossible  that  the  future  will  not  see  the  construc- 
tion of  this  water-line,  the  location  of  which  naturo  has  pointed  out  in 
so  plain  and  remarkable  a  manner,  and  for  which  she  has  afforded  sa 
many  unusual  advantages.  If  it  should  be  desired  to  build  a  railway 
in  advance  of  the  water-line,  it  is  my  duty  to  say  that  its  eonstructiou 
would  very  greatly  impair  the  availability  of  the  route  for  the  locatioa 
of  an  independent  canal,  and  would  interfere  very  seriously  with  a 
slack-water  improvement. 

In  comparing  the  two  methods  of  transporting  freight,  it  is  impossible 
to  refrain  from  noting  the  greater  capacityof  the  water-line  over  any 
double-track  railway,  the  far  less  cost  of  maiuteni^nce  and  adnuQistra- 
tion  of  the  water-line,  e^ud  the  real  difference  ot  the  first  cost  of  the 
two  is  not  so  great  as  seems  superficially  apparent,  for  to  the  cost  of 
any  railway  which  the  United  States  will  be  likely  to  build  shoqld  prop- 
erly be  added  the  cost  of  its  expensive  equipment. 

Special  attention  having  been  called  to  the  Great  Kanawha  Biver,  be- 
cause, it  is  supposed,  of  its  importance  (apart  from  its  being  a  link  in 
the  central  water-line)  as  au  available  aud  th^  most  economical  means 
of  transport  of  the  immense  mineral  wealth  on  or  near  the  banks  of 
Itself  and  its  tributariesi  a  few  words  will  be  here  added  concerning 
that  stream. 

Ill  his  report  to  me,  which  is  printed  in  the  Annual  Report  of  the  Chief 
of  Engineers  for  1873,  Mr.  E.  Lorraine  presents  two  estimates — one  of 
$2,000,000,  for  an  open  navigation  through  sluices  in  dams;  another  of 
a  little  less  than  $3,000,000,  for  a  lockand-dam  navigation.  The  sluice 
navigation  required  the  constrnction  of  the  Meadow  Uxvef  reservoir,  and 
is,  necessarily,  to  some  extent  experimental.  It  was  expected  to  be  ap- 
plied from  Paint  Creek  down,  as  locks  and  dams  are  necessary  from 
that  point  up  to  Kanawha  Falls  on  account  of  the  rapid  fall.  Both 
estimates  of  Mr.  Lorraine  contemplated  providing  for  boats  drawing  & 
feet  water,  which  is  suitable  for  the  river,  whetlier  viewed  locally  or 
in  its  connection  with  the  central  water-lin^.  In  the  lock-and-dam 
system,  estimated  for  by  Mr.  Iiorraine,  be  considered  locks  twice  as  long 
and  twice  as  wide  (240'j^  40^)  as  those  of  the  enlarged  (proposed)  Jamefr 
Biver  Canal.  Sis  idea  was,  while  making  sufficient  provisiou,  ab  ho 
thought,  for  the  wants  of  the  navigation  independently  of  the  through 
water-line,  to  arrange  the  dimensions  of  the  locks  so  as  toJMlmiLeither 
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four  of  the  canal-barges  or  three  barges  and  a  towing-tug.  The  aspects 
of  th^  question  have  somewhat  changed  since  Mr.  Lorraine's  report, 
althongh  it  was  made  in  1872. 

In  the  first  place,  the  Board  of  Engineers  of  1874,  in  their  report  on 
the  water-line,  look  to  the  advantages  of  larger  locks  on  the  canal,  which 
would  really  necessitate  larger  rocks  on  a  portion,  at  least,  of  the  Kan- 
awha, on  the  supposition  even  of  the  use  of  sluices  below  Paint  Creek. 
The  shippers  of  coal  and  salt,  the  great  products  of  the  country  at  pres- 
ent, say  that  the  slnices  would  not  accommodate  their  trade,  and  that 
locks  2Wx  W  are  too  small. 

The  operations  carried  on  for  years  past  by  the  Kanawha  Eiver 
Boards  under  authority  of  the  State,  with  funds  coming  from  tolls, 
have  had  for  their  object  the  creation  or  improvement  of  chutes  at  the 
fells  or  rapids  between  pools.  The  effect  of  this,  while  increasing  the 
facility,  or  rather  diminishing  the  difficulty,  of  passages  between  pools, 
has  been  to  lower  the  pools  themselves,  and  in  some  cases  to  develop 
shallows  in  them,  hurtfully  obstructing  navigation.  This  process  is  evi- 
dently just  the  reverse  of  the  lock-and-dam  system.  Persistence  in  the 
former  will  ultimately  and  certainly  lead  to  the  latter. 

The  sluice-and-dam  method  is  intermediate  between  these  extremes, 
but  it  is  experimental,  and  is  dependent  for  success  upon  a  reservoir, 
besides  being,  as  the  users  of  the  river  claim,  inadequate  if  successful. 

If  the  system  of  movable  dams  with  permanent  locks  could  be  made 
applicable  to  this  river,  it  would  seem  to  provide  for  all  requirements 
and  meet  all  reasonable  objections. 

I  incline  now  to  the  opinion  that  the  ordinary  lockanddam  system 
will  finally  be  adbpted  for  the  whole  length  of  the  river,  and  with  locks 
larger  than  those  proposed  by  Mr.  Lorraine,  or  the  system  of  movable 
dams  will  be  used. 

Bevised  estimates  have  been  made  fbr  the  improvement,  by  locks  and 
damsi  of  the  Great  Kanawha,  locks  to  be  260  feet  by  50,  with  the  ad- 
ditional light  thrown  upon  the  subject  derived  from  the  recent  surveys 
of  Mr.  ISoott  in  1874.  it  is  gratifying  to  be  able  to  state  that  the  total 
does  not  differ  materially  from  the  estimates  of  Mr.  Lorraine  for  a  similar 
system,  but  with  locks  somewhat  smaller,  viz,  $3,000,000. 

It  has  not  been  practicable  to  prepare  the  estimates  for  the  improve- 
ment by  the  use  oC  movable  dams,  or  the  report  to  accompany  the  esti- 
mates. 

It  is  expected  that  a  report,  with  detailed  estimates,  will  be  made 
later  for  the  whole  water-line  from  the  mouth  of  the  Kanawha  to  Bich- 
mood. 

Two  maps  are  sent,  to  accompany  report  of  Mr.  Whitcorab,  the  first 
showing  proposed  route  for  a  freight-railway  between  Lynchburg  and 
Chesapeake  Bay ;  and  the  second  being  a  general  map  of  first  and  second 
divisions  of  United  States  Government  freight-railway  survey  down 
James  Biver,  giving  location  from  Clifton  Forge  to  a  point  twelve  tniles 
above  Lynchburg. 

To  illustrate  the  report  of  Mr.  Manning,  there  is  sent  a  reduced  copy 
ci  the  nine-sheet  map  of  Virginia,  on  which  are  located  the  several 
Independent  and  combined  routes  to  which  he  refers.  To  this  sheet  are 
attached  profiles  of  the  Washington  and  Ohio  Railroad,  and  of  the 
Potomac  and  Ohio  Kailroad. 

BeepectftiUy  snbmitted. 

WM.  P.  CRAIGHILL, 

Major  of  Engineers. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers  U.  8.  A.  ^.g,.^^,  .^  (^OOgle 
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FREIGHT  RAILWAY  BETWEEN   CHARLESTON,   ON  THE   KANAWHA,   AND 
DEEP  WATER  ON  CHESAPEAKE  BAY. 

KEFORT  OF   MR.  H.  D.  WHTTCOMB,  ASSISTANT  XKGINRER. 

Richmond,  Va.,  December  23, 1874. 

Colonel  :  In  accordance  with  your  instmctions,  the  surveys  necessary  to  ascertain 
the  coet  of  a  double- track  freight-railway  between  Charleston,  on  the  Kanawha,  and 
certain  points  on  the  waters  of  Chesapeake  Bay,  where  there  is  depth  of  water  for  the 
largest  ships,  have  been  made,  and  the  following  reports  and  estimates  are  submitted: 

All  of  the  lines  contemplated  had  been  previously  surveyed,  and  in  most  cases  built 
upon,  except  between  Clifton  Forge  and  Richmond,  following  the  waters  of  James  River; 
and  the  only  surveys  made  under  the  appropriation  have  been  between  these  points. 
Information  as  to  other  parts  of  the  contemplated  lines  has  been  obtained  from  the 
ofiScers  of  the  Chesapeake  and  Ohio  Railroad  Company  and  from  the  published  reports 
of  other  railroad  companies  in  Virginia. 

The  surveys  between  Clifton  Forge  and  Richmond  were^made  by  Messrs.  C.  R.  How- 
ard and  R.  H.  Temple,  to  whom  the  credit  of  the  work  is  due,  and  whose  reports  are 
submitted  in  lieu  of  a  more  detailed  statement  of  my  own. 

The  route  of  the  proposed  railway  begins  to  the  west,  at  Charleston,  on  the  Kanawha 
River.  It  ascends  eastwardly  the  valleys  of  the  Kanawha  and  its  tributaries,  the  New 
River,  the  Greenbrier  River,  and  HowanVs  Creek,  to  the  summit,  or  the  crest,  of  the 
Alleghany  Mountain,  which  is  pierced  at  an  elevation  of  less  than  2.000  feet  above  tide. 
Thence  it  descends  by  the  valleys  of  Dnnlap*8  Creek  and  Jackson's  River,  tribotaries 
to  James  River,  and  along  the  valley  of  James  River,  in  general  direction  to  the  sea. 
The  route  is  recommended  with  the  confident  expectation  that  in  jioint  of  grades,  cost, 
and  other  characteristics  it  has  no  rival. 

The  great  obstacles  to  cheap  transportation  on  a  railway  are  adverse  gradea.  If  the 
amount  of  tonnage  carried  in  each  direction  is  the  same,  a  level  line  is  best,  and  if  a 
large  portion  is  carried  in  one  direction,  a  descending  grade  in  that  direction  is  best. 
It  is  plain  that  a  uniformly  descending  grade  is  not  practicable  between  the  waters  of 
the  Ohio  and  Atlantic  ports,  and  we  must  select  that  route  which  approximates  most 
closely  to  this  to  secure  the  most  favorable  results.  In  addition  to  this,  the  eastern 
terminus  should  beat  a  point  where  there  is  abundant  depth  of  water,  a  free  access  to 
the  sea  for  the  heaviest  ships,  and  where  the  climate  secures  a  freedom  from  obstruc- 
tions from  ice. 

The  minor  considerations  which  apply  to  other  routes  as  well  as  to  this,  are  that  the 
road-bed  and  track  should  be  as  perfect  as  a  due  regard  to  economy  can  suggest ;  that 
every  ''  grade  crossing,"  whether  of  common  roads  or  of  railroads,  should  be  avoided; 
that  the  bridges  should  be  of  indestructible  materials  and  the  rails  of  steel. 

The  trains  should  be  run  at  a  uniform  speed  and  at  such  a  rate  as  to  develop  the  ut- 
most economy.  My  impression  is  that  this  would  be  about  eight  miles  an  hour ;  and 
this  is  probably  as  mnch  as  the  freight-trains  carrying  heavy  tonnage  now  average 
over  existing  roads.  By  excluding  all  passenger  or  other  fast  trains,  the  trains  on  the 
})rop08ed  road  could  be  run  at  uniform  velocities,  and,  at  the  rate  mentioned,  with  a 
very  low  liability  to  accident,  and  a  maximum  (or  nearly  so)  of  economy  in  fnel.  On 
existing  roads  while  the  running  time  between  terminal  points  may  be  sufficient  for 
the  requirements  of  the  average  speed  mentioned,  yet  in  consequence  of  freight-t«ains 
being  forced  to  get  out  of  the  way  of  and  to  lie  off  for  fast  trains,  they  are  frequently 
run  at  very  high  speeds — quite  often  of  thirty  miles  an  hour  for  limited  distances.  It 
is  not  safe  to  run  cars  at  a  high  speed  which  are  loaded  for  alow  one,  and  consequently, 
on  existing  roads,  either  they  are  not  loaded  to  their  capacity  or  are  run  with  a  liability 
to  accident.    This  is  a  very  important  element  of  expense. 

If  trains  were  run  at  a  lower  rate  of  speed  the  cars  could  be  made  lighter  or  else 
loaded  more  heavily,  thus  lessening  the  amount  of  dead-weight  carried.  At  an  average 
8x>eed  of  eight  miles  an  hour,  with  a  maximum  of  twelve  miles,  cars  could  be  loaded 
one-third  more  heavily  than  any  prudent  railroad  official  would  be  willing  to  risk  as 
they  are  now  run  on  roads  doing  a  mixed  business.  On  a  double-track  railway,  with 
the  trains  run  in  this  way,  accidents  would  be  rare,  the  trains  would  move  with  brief 
intervals  between  them  and  almost  continuously,  and  an  immense  amount  of  tonnage 
could  be  transported.  The  intervals  referred  to  need  be  only  for  such  time  as  coaling 
the  engines,  the  way-traffic,  and  the  repairs  of  track  would  require,  and  it  is  not  im- 

Itrobable  that  ei^ht  million  tons  of  freight  could  be  carried  in  each  direction  annually, 
f  faster  trains,  either  for  pansengers  or  express-freight,  were  required,  a  third  or  fourth 
track  should  be  laid  for  their  exclusive  use. 

In  the  following  estimate,  it  will  be  observed  that  nothing  is  allowed  for  machinery 
anil  rolling-stock,  or  for  buildings,  except  to  a  limited  extent.    On  a  railway  where  the 
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trmins  woald  move  at  a  noiform  and  low  velocity,  if  rigid  iDSpeotion  were  used  and 
Boitabie  mles,  with  pecQDiary  penalties  for  violation,  made  and  enforced,  any  persons 
or  company  oonld  mn  their  own  machinery.  In  this  way  the  railway  wonld  be  open 
to  competition  Jnst  as  canals  now  are,  and  the  cost  of  transportation  rodnoed  to  a  min- 
imnm.  The  government  wonld  simply  receive  snfflcient  toll  to  maintain  the  railway 
and  pay  interest  on  its  cost,  and  as  a  very  large  proportion  of  this  road-management 
conld  better  be  done  by  contract,  the  number  of  men  in  the  direct  employment  of  the 
government  wonld  be  quite  limited. 

From  any  x>oint  on  the  Great  Kanawha,  an  important  tributary  of  the  Ohio,  it  is 
practicable,  with  a  cost  not  exceeding  that  of  existing  railways  between  the  Atlantic 
and  the  West»  to  construct  a  railway  to  tide- water  on  the  waters  of  the  Chesapeake  Bay, 
with  grades  against  easttoard-bound  trains  not  exceeding  20  feet  per  miUj  and  with  grades  in 
the  opposite  direction  not  exceeding  60  feet  per  mile.  The  amount  of  these  maximum 
grades  is  very  limited,  and  it  i»  practioahle  to  construct  the  railway  from  Charleston  to 
tide-water  with  but  one  summit,  which  would  be  at  the  crest  of  the  Alleghany  Mount- 
ain and  at  an  elevation  of  less  than  2,000  feet  above  the  level  of  the  sea.  I  regret  that 
limited  time  and  appropriation  did  not  permit  a  more  thorough  examination  of  this 
route,  so  that  in  point  of  distance  and  cost  this  0110  summit-line  could  be  compared  with 
the  line  as  mn. 

Further  surveys  might  show  that  it  would  be  economy  to  reduce  the  60-foot  grade 
on  the  eastern  slope  of  the  Alleghany  to  47  feet,  and  this  can  probably  be  done  by  in- 
creasing somewhat  the  tunneling  now  estimated  for  at  the  crest. 

In  making  this  statement,  I  wish  to  be  understood  as  not  stating  i>ossibilities  merely, 
font  that  I  would  recommend  these  grades  as  most  conducive  to  economic  result's,  to 
any  railway  company  exx>ecting  to  transport  from  5,000,000  to  10,000,000  tons  of  freight, 
annually,  from  the  West  to  Atlantic  ports  over  this  route.  The  possible  grades  are 
lighter  than  those  I  have  mentioned. 

I  take  the  liberty  of  suggesting  to  you,  although  beyond  the  limit  assigned  to  me, 
that  it  is  practicable  to  extend  such  a  railway  westwardly,  with  even  lighter  grades, 
to  Cincinnati,  and  points  farther  west,  as  the  valley  of  the  Ohio  forms  a  very  direct 
eoDtinuation  of  this  route  frt>m  the  sea. 

From  Charleston  the  railway  wonld  follow,  or  be  parallel  to,  the  line  of  the  Chesa- 
peake and  Ohio  Railroad  to  Clifton  Forge  on  the  waters  of  the  James  River.  This  road 
is  constructed  between  these  points  with  no  grades  facing  westward  over  21  feet  i>er 
mile  (except  that  for  about  12  miles  on  the  western  slope  of  the  Alleghany  there  are 
grades  of  30  feet),  and  none  in  the  opposite  direction  over  60  feet.  There  is  one  short 
grade  facing  westward  slightly  over  IM)  feet  per  mile  on  Jackson's  River,  but  a  very  small 
sum  would  reduce  it  to  the  maximum  stated.  The  grades  ascending  the  Alleghany  can 
be  reduced  to  20  feet  per  mile  by  taking  the  right  bank  of  Howard's  Creek  for  most  of 
its  course  (the  Chesapeake  and  Ohio  £^ilroad  occupying  the  left  bank),  and  piercing 
the  mountain  with  a  tunnel  9,050  feet  long  in  place  of  the  present  tunnel  of  4,700  feet. 
This  new  tunnel  wonld  have  two  shafts  of  160  and  190  feet  depth  respectively,  dividing 
the  tunnel  into  three  nearly  equal  sections,  and  could  be  completed  in  less  than  three 
years.  After  passing  the  summit  the  grade  would  coincide  generally  with  that  of  the 
Chesapeake  and  Ohio  Railroad.  The  results  of  the  surveys  ea^t  of  Clifton  Forge  are 
given  in  detail  in  the  accompanying  reports  of  Messrs.  Howard  and  Temple,  who  had 
charge  of  the  work. 

The  course  of  the  James  River  is  tortuous,  and  to  save  distance  the  line  was  run 
crossing  several  of  its  bends.  To  avoid  the  great  bend  of  the  river  east  of  Lynchburg, 
a  line  was  mn  as  direct  as  practicable,  conformable  to  the  low  grades,  from  Holcomb's 
Rock,  nine  and  a  half  miles  west  of  Lynchburg,  passing  southward  of  that  city,  to  Con- 
cord Depot,  on  the  Atlantic,  Mississippi  and  Ohio  Railroad,  and  thence  to  Richmond. 

From  Clifton  Forge  to  HoloomVs  Rock,  the  line,  as  run,  is  61.63  miles  in  length  and 
is  shorter  than  a  strictly  river-line  by  one  huudred  and  thirty-four  miles.  The  maxi- 
mum grade  eastwardly  is  20  feet  and  westwardly  47^  feet  per  mile.  In  this  distance 
there  will  be  no  curve  of  less  than  1,000  feet  radius. 

From  Holcomb's  Rock  to  Concord  Station  grades  of  30  feet  per  mile  are  necessary, 
unless  a  considerable  detour  and  expense  are  encountered.  From  Concord  Station  to 
Richmond  the  grades  are  more  favorable. 

If  the  grade  of  20  feet  per  mile  were  adhered  to,  it  wonld  seem  necessary  for  the  line 
to  follow  the  valley  of  the  James  with  a  considerable  loss  in  dintance.  This  route  was 
not  examined  for  want  of  time.  The  distance  from  Lynchburg  to  Richmond  by  canal 
is  one  hundred  and  forty-seven  and  a  half  miles;  by  line,  as  run,  117.7.  It  is  probable 
that  a  railroad  line  down  the  valley  of  the  river  would  be  shorter  than  the  caoal,  and 
although  in  the  estimate  of  distance  I  have  allowed  a  difference  of  but  three  miles, 
probably  a  greater  saving  conld  be  made. 

At  Concord  Station  a  connection  is  made  with  the  Atlantic,  Mississippi  and  Ohio 
Railroad,  by  which  a  line  to  Norfolk  with  favorable  grades  and  curvature  is  secured. 
A  connection  with  this  line  can  also  be  made  at  Lynchburg,  thereby  saving  the  con- 
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Btmction  of  twelve  miles  of  road,  bot  an  obJectioD  to  a  connectioo  at  ibis  point  is  a 

trade  of  47  feet  per  mile,  f^oiog  eaet,  wbiob  occars  on  a  portion  <^  the  line  between 
lyncbbnrg  and  Conoord  Station,  wliere  it  leaves  the  valley  of  the  former  and  asceods 
to  the  ridge  or  table4and  south  of  tbe  river.  It  is  probably  bettw,  however,  Norfolk 
being  the  objective  point,  to  join  this  road  at  Lyncnbarg,  and  to  use  assisting  power 
to  overcome  the  grade  referred  to.  From  Concord  Station  to  Petersburg  the  grades 
going  east  are  under  20  feet  per  mile.  Between  Petersburg  and  Norfolk  the  grades  in 
each  direction  are  39.6  feet  per  mile,  but  the  line  is  almost  absolutely  straight,  and, 
should  it  be  tbonght  necessary,  an  increase  of  the  length  of  the  road  would  probably 
develop  grades  as  low  as  those  existing  elsewhere  on  this  route. 

A  resurvey  of  the  Atlantic,  Mississippi  and  Ohio  Railroad  has  recently  been  made, 
and  the  president  of  the  company  informs  me  that  he  will  send  such  information  relat- 
ing to  it  as  be  may  think  nsefnl.    This  information  will  be  ready  early  in  January. 

The  harbor  of  Norfolk  is  too  well  known  to  make  any  statement  of  its  merits  neces- 
sary in  this  report. 

If  Yorktown  or  Newport  News  is  selected  as  the  eastern  terminus,  the  line  wonld 
pass  through  or  near  the  city  of  Richmond,  either  by  the  route  surveyed  by  Mr.  Tem- 
ple or  by  the  valley  of  the  James  from  Lynchburg,  and  thence  down  the  peninsula 
between  the  York  and  the  James  Rivers  todeep  water.  The  graduation  of  the  line  on 
the  peninsula  ia  light,  and  the  grades  would  not  exceed  20  feet  per  mile.  At  Yorktown 
or  Newport  News  there  is  depth  of  water  for  the  heaviest  ships,  and  the  approach  from 
the  sea  is  direct  and  easy. 

If  Alexandria  or  any  other  portion  of  the  Potomac  is  selected  as  the  terminus,  I  know 
of  no  route  in  connection  with  this  under  consideration  where  the  grades  can  be  re- 
duced at  practicable  cost  to  less  than  50  feet  per  mile.  The  shortest  route  by  existing 
roads  is  by  the  Chesapeake  and  Ohio  Railroad,  from  Clifton  Forge  to  Gor<ion8ville,  and 
thence  by  the  Virginia  Midland  (^formerly  Orange  and  Alexandria)  Railroad  to  the  Po- 
tomac. On  this  route  there  are  several  gradts  of  70  feet  per  mile,  and  going  weatward 
even  this  is  sometimes  exceeded. 

The  estimates  submitted  are  for  a  double-track  railway,  independent  of  roads  already 
built,  although  in  many  places  it  may  be  fonnd  economical  to  build  parallel  and  in 
close  proximity  to  them.  The  widths  of  cuttings  are  liO  feet  at  base  in  earth  and  38 
feet  in  rock,  and  the  embankments  are  26  feet  wide  on  top.  The  prices  assamed  aver- 
age more  than  those  paid  on  the  Chesapeake  and  Ohio  Railroad  for  aimilar  items,  and 
in  consideration  of  the  facilities  with  which  supplies  oan  now  be  obtained,  owing  to 
the  construction  of  that  and  other  roads  and  of  the  James  River  and  Kanawha  Canal, 
they  may  be  regarded  aa  sufficient. 

The  track  proposed  for  this  road  is  a  steel  rail  of  68  pounds  per  yard,  supported  by 
oioss-ties  9  feet  long  and  7  by  8  inches,  laid  2  feet  between  oentera,  in  ballast  18  inches 
thick,  and  is  estimated  to  cost,  with  the  necessary  sidings  inolnded,  $33/»00  per  mile. 
The  sidings  on  a  railway  of  this  character,  where  passing-places  for  fast  trains  will 
not  be  required,  are  estimated  at  about  6  per  cent,  of  the  total  length  of  single  track. 

For  seventy  miles  east  of  Charleston  this  ronte  ia  through  a  coal-field,  vrbere  foel 
can  be  had  at  aa  low  a  cost  and  of  as  good  quality  as  on  any  line  in  this  oountry-~an 
important  item  in  the  cost  of  transportation. 

From  the  AUi^bany,  eaatward,  there  are  many  depoeita  of  iron-ore,  which  have  been 
opened  and  worked,  and  have  proved  to  be  of  good  quality. 

In  other  minerals  and  in  prodacta  of  the  forest  this  ronte  will  compare  fovorably 
with  othera  between  the  Atlantic  and  the  Weat,  and  far  agticnltund  products  it  has  a 
fertile  soil  and  a  genial  climate. 

Aa  evidence  of  the  mildness  of  the  wintera  along  thia  route,  I  will  atate  that  sinee 
1857,  when  an  extraordinary  snow-storm  occurred  in  Virginia,  I  have  never  known  the 
trains  on  the  Chesapeake  and  Ohio  Railroad  sensibly  detained  from  aoow.  I  do  act 
know  of  the  exiatence  of  a  snow-plow  on  anf  railroad  in  Virginia,  and  I  know  that 
there  are  none  on  the  Chesapeake  and  Ohio  Railroad,  and  that  they  have  not  been 
needed  on  it  since  1857,  a  period  of  aeventeen  veara. 

The  diatanoea  from  Charleston  to  the  several  pointa  anggeatad  %re  aa  follows : 

CkarlmUm  to  Norfolk, 

HIlM.      Totd 
mfle*. 

Charleaton  to  Falls  of  Kanawha 35.86 

Falls  of  Kanawha  to  Clifton  Forge 141.71 

Add  possible  increased  distance  over  Chesapeake  and  Ohio  Railroad..        3. 00 

180.57 

CUftou  Forge  to  Lynchburg 71.23   251.80 

Lynchburg  to  Norfolk  (existing  roads) 203.00    454.80 
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CharUiion  to  Newport  NewB  a%  aurveyedf  maximum  grade  of  30  feet  per  mile, 

MUes.  Total 
miles. 

Charleston  to  LyDobbars^ 251.60 

Lynohbarg  toRichmood 117.70 

369.50 

Bicbraofid  to  Yorktown 60.00  429.50 

Yorktown  toNewportNews 20.00  449.50 

CharlmUm  to  Newport  News,  hjf  James  Biver  Valley  to  Riohmondf  maximum  grade,  20  feet 

per  mile, 

HUM.       Total 


Cbarleeton  to  Lynchburg 251.60 

Lynchburg  to  Richmond  (estimated) 144.60 

-^— — ^—    396. 30 

Riohmond  to  Yorktown 60.00    456.30 

Yorktown  to  Newport  News 20.00    476.30 

Charleeion  to  Alexandria, 

MUes.       Total 
miles. 

Charleston  to  Clifton  Forge 180. 57 

Clifton  Forge  to  Gordons vill  e  (existing  roads) 1 15. 69 

296. 26 

GerdoDSville  to  Alexandria  (existing  roads) 68.34    364.60 

The  eost  of  these  several  lines  will  be  as  follows.    The  cost  of  existing  lines  being 
ascertained  from  published  reports,  the  cost  of  building  and  machinery  being  excluded  : 

Ckarleetou  to  Norfolk,  454.8  mUee. 

Totals. 

Charleston  to  Fallfl  of  Kanawha tl.000,000 

FaJls  of  Kanawha  to  Clifton  Forge 11,419,206  $12,419,208 

Clifton  Forge  to  Lynchburg 3,306,607    15,725.715 

Lynobbnrg  toNorfolk 5,402,621 

21.128,336 

454.8  miles  track,  at  $33,600 , 15,285,800    36,364, 136 

ChmrUaUm  to  Newport  Newt  (y  line  oi  run,  449.5  wMee, 

Totals. 

Charleston  to  Lynchburg  (surveyed  line) $16, 560, 662 

Lyncbbarg to  Richmond 4 3,588,407  $90,169,069- 

Richmond  to  Yorktown 699,960    20,869,02^ 

Yorktown  to  Newport  News, ...« 240,  OOJ 

21,109,020 

449^  mUes  traek,  «t  $^600 15,068,250    36, 167,270 

CharUiton  to  Newport  New$,  hg  Jamee  Biver  Vdlleg,  479.6  mftee, 

T^ytsls. 

Charleston  to  Clifton  Forge *. $12,419,208 

Clifton  Forge  to  Lynchburg  (by  river-route  from  five  miles 

above  HoTcomVs  Rock) 8,306,507  $15,725,715 

Lynchburg  to  Richmond  (assumed) 4,000,000    19,725,715 

Richmond  to  Yorktown 699,960    20,425,675 

Y(ffktown  to  Newport  News 240,000 

20,665,675 

47)6^  miles  track,  at  $33,600 15,056,000    36,627,725 

Charleston  to  AlexandHa,  384.6  miles. 

Totsls. 

Charlestou  to  Clifton  Forije $12,419,208 

Clifton  Forge  to  GordonsviUe 3,651,026 

Gordons vilto  to  Alexandria 2,750,000 

$18, 820. 236 

384.6  miles  track,  at  $33,500 12,884, 100    31,704, 336- 
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To  each  of  the  above  estimates  of  costs  shoald  be  added  the  cost  of  such  terminal 
facilities  as  would  not  be  aodertakeD  by  private  eaterprise;  also  of  sach  baildiogs  as 
would  be  needed  by  officers  and  employ^.  It  would  hh  difficult  to  ascertain  the 
amount  needed  without  extended  research,  but  the  extra  cost  would  probably  be  not 
less  than  $2,000,000. 

I  have  had  some  difficulty  in  asoertalniuf;  the  cost  of  existing  roads  from  their  pub* 
lished  reports,  but  the  above  is  believed  to  be  a  fair  statement  of  probable  cost. 

It  shonld  be  remembered  that  these  estimates  are  for  a  double-track  road  through- 
out, with  bridges  of  iron  or  masonry,  laid  with  a  heavy  steel  rail  on  a  road-bed  of 
ample  width,  find  with  heavy  ballast. 

The  gauge,  in  order  to  accommodate  the  larger  part  of  the  rolling-stock  on  existing 
roads,  should  be  4  feet  8^  inches.  If  there  is  economy  in  using  a  narrower  gange,  as 
many  persons  contend,  that  economy  will  apply  to  these  lines  as  well  as  to  any  others. 
I  submit  herewith  the  reports  of  Messrs.  Howard  and  Temple,  and  maps  and  profiles 
of  the  lines  surveyed. 

Very  respectfully,  your  obedient  servant, 

H.  D.  WHITCOMB. 

Col.  W.  P.  Craighill, 

United  States  Engineers. 

1.— FROM  CLIFTON  FORGE  TO  A  POINT  OPPOSITE  HOLCOMB'S  ROCK. 
report  of  mr.  g.  r.  howard,  assistant  enoinber. 

United  States  Engineer  Office, 

Bichmondf  Fa.,  December  17, 1874. 
Dear  Sir:  In  accordance  with  instructions  conveyed  in  your  letter  of  Jaly  24,  with 
transit,  level,  and  cross-section  parties  complete,  early  in  August  I  began  a  survey  to 
*'  ascertain  the  cost  of  a  railway  from  Clifton  Forge  to  a  point  near  Lynchburg.'' 

The  field-work  of  the  survey  terminated  on  October  16,  since  when  the  estimates  of 

costs  and  the  maps  and  profiles  of  the  approximate  railway  location  have  been  made. 

The  maximum  grade  adopted  is  20  feet  going  east  and  47^  feet  going  west,  and  the 

minimum  radius  of  curvature  (with  the  exception  of  one  curve  of  955  feet  radius)  if 

1,000  feet. 

On  account  of  the  present  terminus  of  the  James  River  and  Kanawha  Canal  being  at 
Pattonsburg,  opposite  Buchanan,  that  point  is  taken  as  the  end  of  the  first  division. 

AUQNMENT,  FIRST  DIVISION,  FROM  CLIFTON  FORGE  TO  PATTONSBURG. 

The  line,  as  approximately  located,  leaves  the  Chesapeake  and  Ohio  Railroad  at  a 
point  450  leet  west  of  the  Clifton  Forge  Station,  turning  into  the  gorge  at  Clifton 
Forge,  and  following  down  the  left  bank  of  Jackson's  River  for  one  and  one-half  miles; 
thence  bearing  to  the  left,  and  crossing  Cow  Pasture  River  about  1,500  feet  above  ils 
junction  with  Jackson's  River,  the  junction  forming  the  James  River. 

At  Cow  Pasture  River  cut-off  No.  1  begind,  oroesing  two  ridges,  and  reaching  James 
River  at  the  month  of  Sinking  Creek. 

The  distance  by  this  cut-off  is  7.45  miles  ;  by  the  canal  location,  between  same  points 
11.13  miles;  and,  with  the  same  maximum  grade, by  the  river  line,  ll.ll  miles.  From 
Sinking  Creek  the  line  runs  nearly  parallel  to  the  river,  and  at  the  foot  of  the  high 
ground,  for  6.15  miles  to  Men's  Branch,  at  which  point  cut-off  No.  2  begins,  the  line 
crossing  a  ridge,  and  reaching  James  River  near  Saltpeter  Cave.  Between  those  points 
the  distance  by  cut-off  No.  2  is  1.9  miles,  and  by  the  river  line,  with  same  grade,  5.47 
miles.  From  Saltpeter  Cave  the  line  follows  the  river  cliffs  for  one  mile,  to  the  point 
at  which  cut-off  No.  3  begins,  thence  crossing  a  ridge,  and  reaching  the  river  at  Paw- 
paw Run.    Distance  by  cut-off  No.  3,  0.96  mile;  by  river  line,  3.59  miles. 

From  the  lower  end  of  cut-off  No.  3  the  line  follows  the  river  more  or  less  closely  to 
Pattonsburg,  opposite  Buchanan,  the  present  terminus  of  the  James  River  and  Kt- 
nawha  Canal.  From  Clifton  Forge  to  Pattonsburg,  the  distance  by  the  railroad  line, 
with  maximum  grade  of  20  feet  per  mile,  and  without  crossing  the  river,  is  28.37  miles; 
l>y  the  canal,  with  four  crossings  of  the  river,  thirty-three  miles;  and  by  river  line, 
without  ascending  grade  or  river-crossing,  is  thirty-eight. 

ALIGNMENT,  SECOND  DIVISION,  FROM  PATTONSBURG  TO  A  POINT  OPPOSITE  HOLCOMB'S 

ROCK. 

At  Pattonsburg.  ont-off  No.  4  begins,  crossing  a  ridge,  and  reaching  the  river  at  a 
point  1.2  miles  below,  by  railroad  line,  and  2.1  miles  by  oanal  or  river  line. 

After  reaching  the  river  at  lower  end  of  cut-off  No.  4,  the  line  runs  along  a  steep 
rock  cliff,  known  as  Wasp  Rock,  for  3,000  feet :  thence  making  cnt-off  No.  5,  to  tbe 
crossing  of  James  River.  Distance  by  cut-off  No.  5,  one  mile ;  by  oanal  or  river  line, 
2.6  miles. 

From  the  river-crossing  the  line  foUows  the  right  bank  of  the  James  River  for  25^ 
miles  to  a  point  one-half  mile  below  Reed  Creek,  and  thence  for  a  distance  of  five  miles 
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of  oontinnoos  20-feet  grsde,  it  rise*  along  the  river  oliffii,  and  crosses  a  low  bridge,  to 
a  point  opposite  Holoomb's  Rock,  the  terminal  point  of  the  sarvey  under  my  charge. 

The  distance  from  Pattonsbnrg  to  the  point  opposite  Holcomb's  Rock  is,  by  the  rail- 
road line,  33.46  miles ;  by  canaL  thirty-eight  miles ;  and  bv  river  line,  thirtv-seven 
miles.  From  Clifton  Forge  to  Holcora&s  Rock,  the  total  distance  by  railroad  line — 
with  30  feet  maximum  grade  going  east,  and  one  crossing  of  the  river— is  61.83  miles , 
by  canal,  with  five  river  crossings,  seventy-one  miles ;  and  by  river  line,  with  ono 
crossiug,  and  wlthoat  ascending  grades  going  east,  seventy-five  miles. 

GRADES. 

On  the  first  division  the  total  rise  of  grades  going  east  is  1.30.2  feet,  and  the  corre* 
spending  fall  ^{37.55  feet.  The  maximum  grade  of  20  feet  per  mile  is  used  for  5.8  miles, 
SAd  an  average  of  11  feet  per  mile  for  1.3  miles,  the  remaining  distance  of  21.27  miles 
being  on  a  level  or  descending  grades. 

On  the  second  division,  the  total  rise  of  erade  going  east  is  131.63  feet,  and  the  cor- 
responding fall  269  feet.  An  average  grade  of  7  feet  per  mile  is  used  for  about  4.4 
miks,  and  the  maximum  of  20  feet  per  mile  held  continuously  for  the  last  five  miles,, 
while  for  the  remaining  distance  of  24.6  miles  the  grade  is  level  or  descending.  From 
Clifton  Forge  to  the  end  of  the  second  division  opposite  Holcomb's  Rock,  the  total  rise 
and  fall  eastwardly  are  262.03  and  606.55  respectively,  and  the  lengths  of  maximum 
grades  used  are  20  feet  per  mile  ascending  for  10.8  miles,  and  47^  feet  descending  for 
5.18  miles. 

CURVATURE. 

On  the  first  division  the  average  curvature  per  mile  is  76  degrees,  and  on  the  second' 
division  95  degrees.  The  total  curvature  on  both  divisions  from  Clifton  Forge  to 
opposite  Holcomb's  Rock  is  5,336  degrees,  or  86^^  degrees  per  mile,  the  total  length  of 
carved  lines  being  34.77  miles,  and  of  straight  lines  27.06  miles. 

TUNNELS,  FIRST  DIVISION. 

Tutmel  Xo.  1. — On  cut-off  No.  1,  between  Cow  Pasture  River  and  Lick  Creek.  Length 
1,315  tbeU 

Tmnnel  No,  2. — On  cut-off  No.  2,  between  Men's  Creek  and  Saltpeter  Cave.  Length, 
1,900  feet. 

Tunnel  No.  3. — On  cut-off  No.  3,  between  Saltpeter  Cave  and  Pawpaw  Run.  Length, 
770  feet. 

Jknnel  No.  4 — ^Through  projecting  point  of  cliff  about  two  and  one-half  miles  above 
Jackson.    Length,  165  teet. 

TUNNELS,  SECOND  DIVISION. 

Tunnel  No.  5. — On  cut-off  No.  4,  between  Pattonsburg  and  Wasp  Rock.  Length,  200^ 
feet. 

Tunnel  No.  6.— Through  projecting  point  one  mile  above  Balcony  Falls.  Length,  190- 
feet. 

Tunnel  No.  7.— Through  crest  of  river-bluff  two-thirds  of  a  mile  above  Holcomb's 
Bock.    Length,  600  feet. 

The  total  tutinel  length  on  the  first  division  is  4,150  linear  feet ;  on  the  second  divis- 
ion 990  linear  feet ;  or  on  both  di  visions  one  mile  approximately. 

All  of  the  tunnel-material  is  limestone,  except  that  of  tunnel  No.  7,  which  is  a  kind 
of  granite. 

Ae  road-bed  widths  used  in  the  estimate  of  quantities  were,  for  earth-^x6avation, 
30  feet;  for  i*ock-excavation,  2ti  feet;  and  for  embankment,  26  feet;  and  the  corre- 
sponding side-slopes  were  mostly  i  to  1, 1  to  1,  and  i  to  1.  In  many  of  the  excavations, 
however,  where  the  material  would  plainly  be  in  great  part  rock,  side  slopes  of  i  to  1 
were  uoed,  and  in  oorresxMuding  embankment,  li  to  1.  In  large  through  cuts  and  tun- 
nel-approaches, a  certain  depth  of  earth  overlying  rock  was  assumed,  and  the  sectional 
area  taken  accordingly.  The  classification  of  excavation,  when  i  to  1  sloi>es  were  used, 
WM,  in  all  cases,  two-thirds  rock.  The  tunnels  were  estimated  as  28  feet  wide,  and  21 
feet  in  length,  or  18.75  cubic  yards  of  excavations  per  linear  foot. 

Masonry  was  estimated  as  26  feet  in  width  for  undergrade,  and  34  feet  for  overgrade 
bridges. 

At  several  points  below  Pattonsburgh,  where  the  line  runs  along  cliffs  close  to  the 
canal,  retaining- walls  are  needed,  and  are  included  in  the  estimate. 

At  Lick  Creek,  section  4,  where  the  embankment  is  over  60  feet  in  height,  a  com- 
parison of  cost  of  earth-work  and  iron  trestling  was  made,  with  a  result  so  much  in 
favor  of  the  former  that  borrowed  material  has  been  estimated  for  in  all  cases  of 
excess  of  embankment  on  both  divisions. 

Two  exhibit-sheets  accompany  this  report,  one  for  each  division,  containing  quanti- 
ties, prices,  and  amounts  for  graduation,  masonry,  and  bridging  on  each  section  ;  also 
s  profile  of  each  division,  and  a  topographical  map  on  a  scale  of  two  and  one-half 
miles  to  the  inch,  showing  the  corresponding  alignment.  The  field-maps,  on  a  scale 
of  100  feet  to  the  inch,  showing  in  detail  the  topography  and  the  railroad  location  on 
which  the  following  estimate  is  based,  will  be  forwarded  with  the  remainder  of  the 
field-notes  and  estimate  details.  Digitized  by  CjOOg IC 
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ExMMt  of  work  to  he  done  upon  thefini  diriiUm  of  ike  UtiUei 
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JSUUei  Oovernmmi  F)reigkt  Railroad,  StaU  of  rwyinia^  1874. 
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Exhibit  of  work  to  be  done  upon  the  second  divieion  of  the  United^ 
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30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

15,239 

12,395 
3,440 
2,784 
6,565 
7,317 

11,353 
5,778 
6,250 
9,329 
6,955 
9,219 
5.816 

10,335 
7,403 
4,811 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

3,750 

32 

73^594 

40 

8,484 

10 

33 

1  .      1.306 

40 





34 

..^»!'.i-"- 

35 

36 

29,271 
45,415 
3.361 

37 

38 

39 

409 

40 

40 

6,561 

8.804 

739 

10,979 

1,698 

11,675 

32.647 

51,283 

22,358 

31,561 

24,489 

34,619 

33,749 

1 

41 

10,674         40 

42 

43 

28,50i 

40 

1,102 

10 

44 



45 

3,563 

46 

47 

48 

3,872 
8,000 
4,0){8 
3,417 
8,438 
8,506 
5,931 
7,588 
9,547 
9,512 
4,734 
977 
4,807 
8,693 
15,092 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 

3,873 
8,000 
4,028 
3,418 
8,437 
8,506 
5,931 
7,587 
9,547 
9,511 
4,733 
976 
1,806 
8,692 
15,092 

50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 
50 

1 

49 

50 

764 

40 

51 

52 

53 

34,024  ;     1 
23  725       1 



.............. 

54 

55 

30,349 
38,188 
10,043 
18,934 
80,302 
19,224 
34,771 
60,647 

56 

57 

58 

59 

1 

00 

139,798 
131, 755 

40 
40 

61 

62 

ii.aso 

4 



229,687 

229,680 

933,844 

.... 

399,092 

118.563 

.... 

1,351,479 

6,360  j....; 
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MA80NRT. 

TOTAL  AMOUNT  OP 
UCCTION. 

Flcra* 

Arch. 

Bridge- 
maAonry. 

Coping. 

Square 
draijui. 

Vertical 
wall. 

si 

S 

s 

60 

i 
1 

1 

i 

1 

J 

in 

a 

i 

i 

i 

0 

1 

1 

1 

0 

1 

t 

i 

« 

0 
1 

5 

39 

♦16 

88 
412 

80 

14 

4 
4 

$1,900 

129.916 

12,797 

3,170 

54,990 

H400 
*72,"866" 

•71, 127 
101, 950 

116 

3,693 

13 

60 

954 

♦7 

J, 

16 
16 

91, 319 

916,696 

10, 175 

8,190 

•18 

3.000 

90 

16 

100 

7 

4 

16 

1,084 

6,888 
5,253 

113 
111 

4 
4 

459 
444 
477 
944 
616 

9.246 

309 

12.372 

1,546 
916 
364 
687 
134 

**4;406* 

35  575 

H941 
8,460 
5  408 

SO 

7 

4 

16 

61 
154 
41 

4 
4 
4 

"as 

16 

992* 
34 

"7 
7 

...... 

4 

9a 
3 

16 
16 
16 
16 

14,641 

90,884 

7,608 

43,804 

11,512 

1,000 

94 

16 

106 

7 

93 
54 
91 

4 



32.066 
36,860 

89 
10 

7 
7 

4 
4 

16 
16 

51. 970 

95.500 
37.961 



98 

16 

908 

7 

8 

16 

87 

4 

9,3f8 
1.983 

17,355 
8.511 
5.195 
1.060 
700 
4.784 
4.901 

11,907 
6.687 

15.081 
5.289 

30,365 
39.336 
57.853 
49.340 

661 
4,391 
9,614 

3 
3 
3 

51 

16 

390 
51 
445 

7 
7 

7 

13 
4 

7 

16 
16 
16 

107 
68 
188 
965 
175 
62 
937 
998 
741 

"462 

4 

76 

16 

33.664 

37  479 

"hi 

66 
69 
98 
199 
83 

16 
16 
16 
16 
16 

'456 
391 
907 
301 
596 
995 

'7 
7 
7 
7 
7 
7 

**i2 
10 
3 
3 
6 
3 

1*6 
16 
16 
16 
16 
16 

46,596 

16,837 

97,623 

9,588 

3 

99,990 

85,647 

9.543 

3 

109, 508 

193,010 

a;  190 

.... 

879 

1.304 

... 

915 

.... 

9,919 

.... 

16.490 

... 

5,200 

907,718 

81,600 

1,640,797 

H.  Ex.  49- 
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APPROXIMATE   ESTIBdATE  OP  COST   OF   CON8TBCCTION  FIRST   DIVISION,  FROM  CUFTOH 

FORGE  TO  PATTON8BURG. 

GraduatioD,  roasoDry,  and  bridging  of  28.37  miloe,  at  $54,163.17  per  mile..  $1,536,609 

Track,  28.37  miles,  at  $33,500  per  mile 956,395 

Laud-damages  and  damages  to  buildings,  28.37  miles,  at  $400  per  mile 11,348 

Engineering,  28.37  miles,  at  $1,000  per  mile 28,370 

Total,  28.37  miles,  at  $89,063.17  per  mile 2,526,722 

APPROXIMATE    ESTIMATE    OF    COST   OF    CONSTRUCTION    SECOND    DIVISION,  FROM    PAT- 
TON8BURO  TO  A  POINT  OPPOSITE  HOLCOMB'S  ROCK. 

Gradnation,  masonry,  and  bridging  of  3:{.46  miles,  at  $49,037.56  per  mile  ..  $1,640,797 

Track,  33.46  miles,  at  $33,500  per  mile 1,112,910 

Land-damages  and  damages  to  bnildings,  33.46  miles,  at  $500  per  mile....  16, 730 

Engineering,  33.46  miles,  at  $1,000  p^r  mile....l 33,460 

Total,  33.46  miles,  at  $83,79a48 2,803,897 

APPROXIMATE  ESTIMATE  OF  COST. 

MeoapiiuIaHon, 

First  division,  28.37  miles,  at  $89,063.17  per  mile $2,526,722 

Second  division,  33.46  miles,  at  $83,798.48  per  mile 2,803,897 

Total  oost  of  construction,  61.83  miles,  at  $86,214.12  per  mile 5, 330, 619 

The  location  and  grades  in  which  the  above  estimate  is  made  may  be  adjosted  so  u 
to  lessen  somewhat  the  quantities  of  earth-work  and  masonry  obtained ;  bat,  as  at  the 
more  difflcolt  poinUt  the  location  adopted  is  the  reenlt  of  several  trial-lines,  probably 
it  cannot  be  greatly  bettered,  as  to  cost,  by  any  change  in  the  alignment ;  neither 
would  the  adoption  of  a  30-foot  instead  of  a  20-foot  maxTmnm  grade,  going  east,  be  of 
an^  very  oonsidetable  advantage  in  lessening  the  aggregate  cost,  as  it  would  only 
affect  materially  that  of  three  or  four  sections. 

As  now  estimated,  the  line  crosses  the  Valley  Railroad  at  grade,  but  it  can  be 
changed  to  a  crossing  above  grade  without  senbibly  affecting  the  estimate  given. 

There  is  one  curve  of  955  feet  radius,  beginning  a  few  hundred  feet  below  the  crow- 
ing of  James  River,  but  a  more  elaborate  examination  of  the  ground  in  that  vicioity 
might  secure  a  better  alignment  at  no  greater  oost. 
Very  respectiully,  your  obedient  servant. 

CONWAY  R.  HOWARD. 

H.  D.  Whitcomb,  Esq.,  Civil  Engineer. 


2.— FROM  HOLCOMB'8  ROCK  TO  RICHMOND. 

report  of  mr.  r.  h.  temple,  assistant  engineer. 

United  States  Engineer  Office, 

mchnumd,  Fa.,  December  15, 1875. 

Sir  :  Having  been  charged  by  yon  with  the  duty  of  making  a  survey  and  estimtte 
of  cost  of  a  double-track  railway  from  Holcomb's  Rook  to  Richmond,  the  followiog 
report  is  respectfully  submitted : 

Field-work  was  commenced  on  the  1st  of  August  and  completed  on  the  15th  of 
November,  1874,  during  which  time  one  hundted  and  eighty  miles  of  line  were  tor- 
veyed. 

The  distance  from  Holcomb's  Rock  to  Richmond,  by  the  line  as  located,  is  one 
hundred  and  thirty-two  and  a  half  miles ;  passing  through  the  counties  of  Bedford, 
Campbell,  Appomattox,  Buckingham,  Cumberland,  rowhatan,  Chesterfield,  Godohlaod, 
and  Henrico. 

The  route  selected  may  be  described  as  follows :  Commencing  at  a  point  on  the 
south  bank  of  James  River,  near  Holoomb's  Rock,  the  line  at  onoe  leaves  the  riT^> 
and,  passing  eastwardly  through  a  gap  in  Fleming's  Mountain,  gains  the  elevated 
and  broken  plateau  which  lies  between  the  foot-hills  of  the  mountain  and  the  river. 

Following  the  plateau,  it  crosses  Judith's  Creek  and  the  Blackwater,  passes  tbroago 
the  suburbs  of  Lynchburg  farthest  from  the  river,  and,  striking  directly  acnMS  toe 
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drainage  of  Fishing,  Opoasnm,  and  Beaver  Creeks,  reaches  Conoord,  situated  apon  the 
ridf^e  which  divides  the  waters  of  the  James  and  Stanoton  Rivers. 

From  Conoord  the  line  runs  parallel  with,  and  100  feet  distant  at  right  angles  from, 
the  Atlantic,  Mississippi  and  Ohio  Railroad,  to  a  point  three  miles  west  of  Appomattox 
Court-House,  where  it  crosses  said  railroad  and  follows  the  dividing-ridge  between  the 
waters  of  the  James  and  Appomattox  Rivers,  passing  three  miles  north  of  Appomattox 
Conrt-Honse. 

Holding  this  ridge,  it  mnssonth  of  Willis  Mountain  and  Buckingham  Court-House, 
and  near  the  county-seats  of  Cumberland  and  Powhatan,  to  the  head  of  Mauakiii 
Creek,  two  miles  west  of  Tomahawk  Station,  on  the  Richmond  and  Danville  Railroad  ; 
thence  down  Manakin  Creek  to  its  confluence  with  James  River,  which  it  crosses  at 
this  point  thirteen  miles  above  Richmond  by  canal ;  thence  up  Tnckahoe  Creek,  pass- 
ing north  of  Richmond,  and  crossing  the  Rohmond,  Fredericksburg  and  Potomac 
Railway,  three  miles  north  of  the  city  ;  thence  descending  the  valleys  of  Bacon  Quarter 
Branch  and  Shockoe  Creek  to  Broad-street  depot  of  the  Chesapeake  and  Ohio  Railway. 

The  Atlantic,  Mississippi  and  Ohio  is  crossed  twice ;  the  Washington  City,  Virginia 
Midland  and  Great  Southern  is  crossed  once,  with  overtrade  crossings,  while  it  is  pro- 
posed to  pass  under  the  Richmond,  Fredericksburg  and  Potomac  Road. 

No  grade  is  used  exceeding  30  feet  per  mile  going  east  or  west,  except  for  a  distance 
of  three  miles  descending  eastward  into  Richmond^  where  45  feet  per  mile  was  found 
necessary. 

The  minimum  radius  used  i^  1,000  feet,  and  this  in  one  or  two  cases  only,  it  being 
rarely  necessary  to  use  a  radius  of  less  than  1,910  feet. 

The  material  from  Holcomb's  Rock  to  Concord  consists  chiefly  of  mica-schist,  easily 
worked,  but  will  not  stand  in  excavation  at  a  slope  of  less  than  one-half  to  one. 
Granite  of  superior  quality  for  masonry  can  be  had  on  this  part  of  the  line. 

From  Concord  to  Richmond  the  excavation  will  be  mostly  in  earth,  and,  the  line 
being  located  for  the  greater  part  of  the  distance  upon  the  ridge,  very  little  masonry 
is  required  except  at  the  crossing  of  Ja*mes  River,  where  good  granite  may  also  be 
had,  with  water- transportation  to  the  bridge-site. 

Tables  of  curvature  and  grades,  also  distances  between  prominent  points  upon  sur- 
vey, as  well  as  distances  between  same  points  by  existing  routes,  are  given. 

Yoar  attention  is  called  to  the  fact  that  live  miles  in  distance  is  gained  over  the  line, 
as  surveyed,  by  keeping  the  south  side  of  James  River  to  Richmond. 

The  following  estimates  do  not  include  cost  of  fencing,  wharves,  depot  and  office 
bnilding,  engine-bouses,  machine-shops  and  machinery,  rolling-stock,  or  the  salaries  of 
any  other  than  engineer-officers  during  the  period  of  construction,  which  is  assumed 
at  twenty  months.    The  cost  of  equipment,  including  items  enumerated,  I  estimate  at« 
1^,000  per  mile. 

A  profile  and  general  map  (scale  2^  miles  to  the  inch)  of  line  from  HolcomVs  Rock 
to  Richmond  accompanies  this  report.  Thirty  miles  of  the  section-maps  (scale  400  feet 
to  one  inch)  are  completed. 

Having  in  my  possession  data  upon  which  to  base  an  accnrate  estimate  of  cost  of 
doable-track  milway  from  Richmond  to  Yorktown  and  Newport  News,  it  is  also  sub- 
mitted. 

R.  H.  TEMPLE. 

H.  D.  WnrrcoMB,  Esq., 

Civil  Engineer, 

ESTIMATED  COST  OF  THIRD  DIVISION,  FROM  HOLCOMB'S  ROCK  TO  CONCORD. 

Graduation,  masonry,  and  bridging,  23.07  miles,  at  $95,340  per  mile....  $2, 199,493  80 

Land-damages,  23.07  miles,  at  $500  per  mile 11,535  00 

Track,  23,07  miles,  at  $33^00  per  mile 772,845  00 

Engineering,  23.07  miles,  at  $1,000  per  mile 23,070  00 

Total  cost  of  third  division 3,006,943  60 

%  _ 

Average  cost  per  mile 130,340  00 

«8TIMATED  COST  OF  FOURTH  DIVISION,  FROM  CONCORD  TO  A  POINT  THREE  MILES  EAST 
OF  CUMBERLAND  COURT-HOUSE. 

Gradoation,  masonry,  and  bridging,  54.49  miles,  at  $18, 000  per  mile $980, 820 

Land-damages,  54.49  miles,  at  ^00  per  mile.... 26,245 

Track,  54.49  mUea,  at  $33,500  per  mile 1,825,415 

Engineering,  54.49  miles,  at  $1,000  per  mile 54,490 

Total  costof  fonrth  division 2,887,970 

Average  cost  per  mile « ^ 53,0u0 
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ESTIMATED  COST  OF  FIFTH  DIVISION,  FROM  A  POINT  THREE  MILES  EAST  OF  CUMBERLAKD 
COURT-HOUSE  TO  RICHMOND. 

Gradaation,  masoDry,  and  bridgring,  53.9  miles,  at  $19,800  per  mile $1,067,220 

Land-damages, 53.9  miles,  at  1500  per  mile , 26,950 

Track,  53.9  miles,  at  $33,500  per  mile 1,805,650 

EDgineering,  53.9  miles,  at  $1,000  per  mile 53,900 

Total  cost  of  fifth  division 2,953,720 

Average  cost  per  mile 54,800 

SUMMARY  OF  COST  OF  DOUBLE-TRACK  RAILWAY  FROM  HOLCOMB'S  BOCK  TO  RICHMOND. 

Third  division.  23.07  miles $3,006,943 

Fourth  division,  54.49  miles 2,887.970 

Fifth  division,  53.90  miles 2.953.720 

Total  cost 8.848,633 

Average  cost  per  mile 67,310 


ALIGNMENT. 

Holcomlf*9  Bock  to  Richmond, 


DiTlaioD. 

Leorthin 
milM. 

Total  enrv- 
Atore. 

Carvatnre 
permfle. 

No.  of  cir- 
cles toned. 

NaS 

No.  4 

23.07 
54.49 
53.90 

o       * 
1.991  28 
2,910  29 
2,688  03 

O        f 

86  19.4 
53  24.6 
49  52.3 

5.53 
&09 

y«L5 

7.47 

ToUl 

•131. 46 

7,590  10 

57  44.6 

21.09 

*  This  ia  the  diiUuoe  rrom  Holoumb's  Book  to  a  point  on  the  Cheeapeake  and  Ohio  Railroad  one  milo 
weat of  Broadatreet  depot. 

SUMMARY  OF  GRADES. 

Going  ea$tward. 


Asoending. 

Deeceading. 

LeveL 

Bate  per  mile,  in  feet 

Length  of  plane,  in 
feet. 

Bate  per  mile,  in 
feet  and  decimals. 

Length  of  p!aD^  in 
feet. 

Length  of  plan^iA 
feet. 

.    30.096 
26.400 

113,712 

11,900 

4,400 

6.030 

5.850 

7,300 

16,700 

5,000 

9,  .100 

7,800 

4.300 

10,000 

31,600 

2f,000 

44.880 

36.960 

30.096 

27.456 

26.400 

2L120 

19.536 

17. 424 

13.200 

ll.W«8 

10.560 

9.504 

&448 

6.336 

3.168 

L584 

15,100 

7,400 

199,040 

10,700 
5,400 
7,000 

10,571 
3,000 

26,200 
7,000 
6,000 

7,000 
7,000 
8,500 
12,000 

99,777 

23.760 

22. 176 

21  120  • 

19.536 

15.840 

12.672 

11.616 

8.448 

7  920 

7.39a 

*. 

6.336 

2.640 

"*"*" 

Totals 

257,842 

336,461 

99,^7 

Total  feet 

m,i(» 

Total  milea 

^131.46 

' 

If  ilea 


Distance  from  Holcomb's  Rock  to  Lynchbar ^-J 

Distance  from  Ljncbbnrg  to  Concord J[** 

Distance  from  Concord  to  Richmond,  by  route  surveyed 1^  J 

Distance  from  Lynchburg  to  Richmond|  by  route  surveyed ^*^^ 
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Distance  from  Lynchbnrg  to  Richmond,  keeping  on  sooth  side  of  James  River 
and  following  location  of  Danville  Railroad  from  Tomahawk  Station  to  Rich- 
mond   117.7 

Distance  from  Richmond  to  Lynchbnrg  by  Atlantic,  Mississippi  and  Ohio  Rail- 
road and  Richmond  and  Danville  Railroad 124.0 

Distance  from  Richmond  to  Lynchburg  by  canal 147.5 

SSTDfATED  COST  OF  DOUBLB-TRACK  RAILROAD  FROM  JAMBS  RIVER  STATION,  CHESAPEAKE 
AND  OHIO  RAILROAD,  TO  YORKTOWN,  VA. 

Gradoatioo,  masonry,  bridging,  land-damages,  engineering  expenses,  and  all 
other  work  necessary  to  prepare  road-bed  for  track,  58.33  miles,  $13,000 
per  mile .". $699,960 

Track,  58.33  miles,  at  $33,500  per  mile 1,954,055 

Total  cost 2.654,015 

Average  cost  per  mile 45,500 

ESTIMATED  COST  OF  DOUBLE-TRACK  RAILROAD   FROM   YORKTOWN  TO  NEWPORT  NEWS 

Gradaation,  masonry,  bridging,  land-damages,  engineering  expenses,  and  all 
other  work  necessary  to  prepare  road-bed  for  track,  20  miles,  at  $12,000 
per  mile-. $240,000 

Track,  20  miles,  at  $33,500  per  mile 670,000 

Total  cost 910,000 

Average  cost  per  mile 45,500 

Total  cost  from  James  River  Station,  Chesapeake  and  Ohio  Railroad,  to  New- 
port News 3,564,015 

SOMMART  OF  COST  OF  DOUBLE-TRACK   RAILWAY   FROM  HOLOOMB'S  ROCK  TO  NEWPORT 

NEWS. 

From  HolcomVs  Rock  to  Richmond $8,848,633 

From  Broad  street  depot  to  James  River  station 1,000,000 

From  James  River  stMion  (railroad)  to  Yorktown 2,654,015 

From  Yorktown  to  Newport  News 910,000 

Total  cost  from  Holcomb's  Rock  to  Newport  News 13, 412, 648 

Average  per  mile  (213  miles) 62,970 


FREIGHT-RAILWAY  FROM  NAVIGABLE  WATER  OF  OHIO  AND  KANAWHA  RIVERS  THROUGH 
VIRGINIA  AND  WEST  VIRGINIA,  TO  THE  TIDE-WATER  OP  THE  POTOMAC  RIVER. 

REPORT  OF  MR.  CHARLES  P.  MANNING,  ASSISTANT  ENGINEER. 

Baltimore,  December  31, 1874. 

Sir:  In  obedience  to  the  instmctions  of  your  letter  of  July  18,  of  the  cnrrent  year, 
I  at  once  proceeded  to  an  investigation  of  the  question  regarding  the  availability  of 
the  belt  of  country  lying  between  the  Baltimore  and  Ohio  and  Chesapeake  and  Ohio 
Railroads  for  the  construction  of  an  intermediate  *'  freight-railway ''  from  the  naviga- 
ble waters  of  the  Ohio  and  Kan«wha  Rivers  through  the  territories  of  West  and  Old 
Virginia  to  the  tide- water  of  the  Potomac  River ;  and  now  have  the  honor  to  present 
the  following  condensed  report  of  the  results  of  this  investigation. 

Your  letter  informed  me  of  the  fact  that  the  field  of  investigation  was  large  and  the 
limit  of  both  time  and  pecuniary  means  for  accomplishing  all  the  objects  in  view  com- 
paratively small ;  consequently  my  field-operations  have  been  restricted  to  a  simple 
personal  reconnaissance  of  the  district  of  country  mentioned  with  the  aid  of  two  pro- 
fessional assistants  and  the  use  of  the  aneroid  barometer. 

Your  instructions  called  for  special  examination  of  the  projected  railways  of  the 
Washington  and  Ohio  and  Potomac  and  Ohio  Railroad  Companies;  therefore,  my  first 
step  was  directed  to  the  procurement  of  all  information  in  relation  to  the  subject  of 
inquiry  that  was  in  possession  of,  and  would  be  given  to  me  by,  the  officers  ot  these 
companies. 

My  applications  to  the  presidents  of  these  corporations,  Messrs.  McKenzieand  Bangs, 
met  with  prompt  and  kiddly  attention,  and  I  at  unoe  ascertained  that  the  estimates  of 
cost,  and  all  other  reported  matter  in  relation  to  the  extension  of  the  Washington  and 
Ohio  Railroad,  were  based  upon  actual  surveys,  while  those  of  the  projection  and 
construction  of  the  Potomac  and  Ohio  Railroad  were  mainly  founded  upon  aeeneral, 
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and  not  special  professional,  knowledge  of  the  oataral  features  of  the  coantry  to  be 
dealt  with. 

Such  being  the  resnlt  of  my  primary  examinations,  I  conclnded  to  avail  myself  of 
the  recorded  facts  of  the  snrveysof  the  Washington  and  Ohio  Railroad  Company  and 
expend  my  limited  pecuniary  means  noon  a  thorough  reconnaissance  of  the  route  in- 
dicated for  the  Potomac  and  Ohio  Railroad. 

This  reconnaissance  was  made  during  the  months  of  August  and  September  last,  and 
proved  so  satisfactory  that  I  confidently  offer  the  accompanying  approximate  estimates 
of  the  length  and  cost  of  constructing  the  Potomac  and  Ohio  Railroad,  in  comparison 
with  those  of  the  Washington  and  Ohio  Railroad,  which  have  been  obtained  £rom 
more  exact  and  reliable  information. 

Referring  t4>  the  report  of  the  Potomac  and  Ohio  Railroad  Company,  addressed  to 
the  United  States  Senate  committee,  dated  the  28th  of  Jannary,  1874,  it  will  be  seen 
that  the  chosen  point  for  a  passage  of  the  Blue  Ridge  Mountains  was  at  STrift  Run 
Gap,  on  the  line  separating  the  counties  of  Greene  and  Rockingham. 

At  the  request,  however,  of  their  president,  Mr.  Bangs,  my  reconnaissance  was  made 
by  way  of  Thornton  Gap,  in  that  range  of  mountains. 

Commencing  upon  the  Potomac  River  near  the  month  of  Qusntioo  Creek,  at  a  point 
recently  known  as  Potomac,  in  Prince  William  County,  the  recoonoitered  line  passes 
through  the  sonthern  part  of  that  connty  and  through  portions  of  Stafford,  Fauquier, 
Cnlpeper,  and  Rapp«hannock  Counties,  to  the  summit  of  the  Blue  Ridge;  thence  into 
the  valley  of  the  Shenandoah  River,  through  the  counties  of  Page,  Rockingham,  and 
Augusta,  to  the  base  of  Shenandoah  Mountain,  the  front  ridge  of  the  great  Alleghany 
range. 

Ascending  the  valley  of  North  River  to  the  summit  of  Shenandoah  Mountain,  the 
line  glasses  throngh  the  southern  part  of  Pendleton,  and  thence  through  the  middle  of 
Highland  and  Pocahontas  Counties  toVthe  headwaters  of  the  Gauley  and  Elk  Rivers, 
upon  the  western  slope  of  the  Greenbrier  or  Cheat  Mouotain — better  known  iu  this 
locality  as  Elk  Mountain — whence  it  descends  the  valley  of  Elk  River,  throngh  the 
counties  of  Webster  and  Braxton,  to  the  border  of  Clay  County,  near  the  confluence 
of  Birch  and  Elk  Rivers. 

From  the  last-named  point  the  direct  Jine  to  the  Ohio  River  leaves  the  valley  of  Elk 
River  and  crosses  the  dividing-ridge  to  the  headwaters  of  the  L*ttle  Kanawha  River, 
and,  following  the  valley  of  the  latter,  falls  into  the  surveyed  line  of  the  Washington 
and  Ohio  Railroad  at  the  mouth  of  Tripolet's  Run,  in  Calhoun  Connty,  whence  the  two 
roads  have  a  common  route  through  the  counties  of  Roane,  Wirt,  Jackson,  and  Mason 
to  Point  Pleasant,  on  the  Ohio  River. 

From  this  direct  line  I  have  projected  branches  to  intersect  the  Chesapeake  and  Ohio 
Railroad  at  both  Gauley  Bridge  and  Charleston,  with  the  view  to  a  connection  with 
the  navigation  of  the  Ohio  River  at  Huntington  by  way  of  the  last-named  road. 

Also,  in  order  to  cover  the  probable  field  of  inqniry,  I  have  projected  a  cross-line  or 
branch  from  Buckhannon,  on  the  Washington  and  Ohio  Railroad,  to  the  valley  of  Elk 
River,  where  the  branch  to  Charleston  diverges  from  the  main  line  of  the  Potomac 
and  Ohio  Railrotid  near  the  continence  of  the  Elk  and  Birch  Rivers,  thus  forming  a 
continuous  line  from  Alexandria  to  Charleston  by  way  of  the  Washington  and  Ohio 
Railroad. 

No  doubt  a  practicable  line  might  be  traced  for  the  Potomac  and  Ohio  Railroad  from 
the  confluence  of  Elk  and  Birch  to  the  Ohio  River  more  nearly  approaching  the  direct 
course  indicated  in  the  report  of  Mr.  Bangs ;  bnt  it  is  very  doubtful  if  the  saving  in 
measured  distance  by  this  route  would  compensate  for  the  certain  increase  in  cost  of 
construction  and  probable  increase  of  roadway  and  working  expenses  due  to  the  char- 
acter of  such  a  line. 

From  the  confluence  of  Elk  and  Birch  eastward,  up  the  valley  of  the  former,  to  the 
summit  of  Elk  Mountain,  I  have  assnmed  for  the  Potomao  and  Ohio  Railroad  ten 
miles  less  of  distance  to  traverse  than  has  been  heretofore  reported  by  competent  en- 
gineers to  be  their  compatation  from  the  results  of  personal  reconnaissance  and  local 
information. 

From  the  summit  of  Elk  Mountain  to  the  Potomac  River  nothing  has  been  added  to 
the  known  traveled  distances  from  point  to  point  of  the  reconnoitered  ronte,  except 
where  a  gain  of  distance  is  absolutely  requisite  to  a  development  of  the  line  laterally 
upon  the  slopes  of  the  mountain-ranges,  in  order  to  keep  within  the  limits  of  practi- 
cable construction  without  exceeding  those  prescribed  for  crrades  and  curves. 

In  regard  to  my  assumptions  of  lengths  for  the  branches  from  the  Potomac  and  Ohio 
Railroad  to  Ganley  Bridge  and  Charleston,  respectively,  and  from  the  Washington  and 
Ohio  Railroad  to  Charleston,  each  line  has  the  benefit  of  the  lowest  reasonable  esti- 
mate of  increase  upon  its  known  air-line  length ;  which  estimate  in  neither  cose  ex- 
ceeds 33  per  cent,  of  the  latter. 

Having  l)een  for  some  years  past  personally  acquainted  with  the  general  physical 
features  of  the  belt  of  country  under  discussion,  and  especially  familiar  with  those  of 
the  region  traversed  by  the  Washington  and  Ohio  Railroad  from  Alexandria  to  the 
valley  of  the  South  Branch  River,  I  have  not  deemed  it  necessary  to  examine  and  crit- 
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Icise  in  detail  the  land  surveyed  for  the  extension  of  that  road  to  the  Ohio  River ;  bat 
acoeptiog  as  facts  the  data  obtained  from  the  surveys,  have  ooofined  my  criticisms  to 
a  revision  of  the  estimates  of  c6st  obtained  therefrom,  and  upon  the  resnlts  of  this  re- 
view have  framed  new  estimates. 

In  disposing  of  the  question  of  general  availability  for  the  constroction  of  a  great 
freight-railway  between  the  Ohio  and  Potomac  Rivers,  I  answer — 

First.  That  the  belt  of  country  referred  to  is  certainly  available  by  both  routes  here 
pointed  ont. 

Seceodly.  That  through  the  great  Alleghany  Mountains  there  is  no  available  route 
iDtermediate  to  these  .two. 

Thirdly.  That,  of  the  two  designated  routes,  the  one  chosen  for  the  Washington  and 
Ohio  Railroad  is  preferable  in  almost  every  particular  of  comparison;  And,  finally,  that 
so  far  as  the  natural  resources  of  the  country  bear  upon  the  question  of  its  availability 
for  general  railway  purposes,  the  greater  portion  of  this  entire  belt  abounds  in  the 
very  best  of  building-materials,  fuel,  and  minerals  of  almost  every  kind. 

So  much  has  been  already  published  regarding  the  peculiar  features,  productions, 
and  resources  of  Virginia  and  West  Virginia,  with  which  you  are  especially  familiar, 
that  I  refrain  from  encumbering  this  report  with  any  unnecessary  matter  of  detail. 

My  estimates  of  cost  contemplate  the  making  of  a  road-bed  28  feet  wide  atsubgrade 
io  tbe  open  cuts  and  26  feet  in  the  tunnels  and  upon  embankments,  with  two  main 
tracks,  and  additional  side-tracks  to  the  extent  of  one-fifth  of  the  whole  length  of  the 
road. 

All  the  tracks  to  be  made  of  steel  rails  weighing  70  ponnds  per  yard,  and  the  best  of 
other  necessary  materials,  well  laid  in  full  ballast. 

All  the  bridges  to  be  built  of  either  stone  or  iron,  and  all  the  tunnels  lined  with 
either  stone  or  brick. 

The  surveys  for  the  extension  of  the  Washington  and  Ohio  Railroad  having  been 
guided,  in  a  great  measure,  by  the  system  of  grades  originally  adopted  for  its  construc- 
tion to  tbe  coal-fields  of  Hampshire  County  only,  it  was  necessary  for  me,  in  availing 
myself  of  the  resnlts  of  these  surveys,  to  apply  the  same  svstem  of  grades  to  the  recon- 
uoitered  line  of  the  Potomac  and  Ohio  Railroad,  in  order  that  the  comparison  of  length 
and  cost  by  each  of  the  two  routes  might  be  made  upon  a  common  basis. 

Tbe  system  referred  to  is  simply  tbe  constant  application  of  the  maximnm  grades  of 
52.8  feet  per  mile  ascending  eastward  and  79J2  feet  per  mile  ascending  westward, 
wherever  their  use  will  tend  toward  the  reduction  of  either  the  length  or  cost  of  road, 
or  both  together.  And  I  think  its  application  in  the  cases  before  as  is  as  fair  a  test  of 
tbe  general  availability  of  the  country  for  the  construction  of  either  of  the  two  roads 
as  it  is  a  test  of  their  comparative  merits. 

In  adopting  this  system  for  the  present  occasion  I  do  not  assume  that  the  limits  of 
52.8  feet  and  79.2  feet  per  mile  are  necessary  to  a  proper  development  of  this  interme- 
diate railway  scheme,  out  am  of  the  opinion  that  they  very  rarely  approach  the  true 
medium  of  gradients  for  the  character  of  country  to  be  dealt  with  and  traffic  to  be 
accommodated. 

In  further  explanation  of  the  subjoined  estimates,  it  is  proper  for  me  to  remark  that 
they  are  based  upon  an  assumed  traffic  of  not  less  than  three  millions  to  four  millions 
of  tons  annually ;  that  is  to  say,  two  millions  of  tons  eastward  and  one  million  of  tons 
westward  of  through  freight,  together  with  possibly  one  million  of  tons,  nr  the  eqniv 
alent  thereof,  of  mixed  local  business  distributed  along  the  road  between  its  terminal 
extremities. 

To  maintain  the  road-bed  and  tracks  in  perpetuity  under  such  a  traffic,  I  estimate 
that  the  annual  cost  would  not  be  less  than  $5,000  per  mile  of  double-track  road  and 
sidings  for  the  first  two  or  three  years  of  its  use,  and,  with  the  best  management,  fully 
$3,000  per  mile  thereafter. 

To  equip  the  road  with  depots,  machine-shops,  rolling-stock,  &c.,  necessary  to  accom- 
modate the  assumed  amount  of  traffic,  I  estimate  that  no  less  a  sum  of  money  should 
be  provided  than  ;S17,000,000,  since  the  rolling-stock  alone  would  probably  cost  fully 
115,000,000. 

Referring  yon  to  the  published  report  of  the  Potomac  and  Ohio  Railroad  Company, 

I  would  call  attention  to  its  erroneous  assumption  regarding  the  extreme  elevations 

to  be  overcome,  and  the  percentage  of  increase  in  length  of  constructed  road  over  the 

I  air-line  distance  between  terminal  extremities,  in  comparison  with  the  results  of  my 

reeoooaissance. 

And  I  may  properly  ask  attention,  also,  to  its  assumption  that  a  railway  of  the  char- 
acter and  extent  of  the  one  proposed  can  be  economically  worked  under  a  system  of 
tolls  similar  to  that  of  canal  improvements. 

My  own  opinion  regarding  the  latter  question  is  adverse  to  this  assumption,  and 
decidedly  in  favor  of  a  consolidated  system  of  toll  and  transportation  as  the  only  prac- 
ticable as  well  as  economical  method  of  operation. 

For  convenient  reference,  I  have  condensed  the  details  of  my  estimat'OS  of  length, 
cost,  &c.,  of  these  two  projected  railways  in  tabular  form,  together  with  estimates  of 
the  probable  length  and  cost  of  projected  branches,  as  follows :  tjOOQlC 
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A  lable  of  digtanoes  between  certain  localitieB  upon  the  Ohio  and  Oreat  Kanawha  Bivere,  and 
other  looalUiee  upon  the  Potomac  Biver,  bg  air-Unee,  and  projected  and  extating  railway-linee 
through  We$t  and  Old  Virginia. 
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138 

416 
124 
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129 

364 
115 

360 
85 

392 

131 
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42.100 
5S 

50.100 
324 

43.100 
27 

46.100 
52 

55.100 
324 

46-100 
27 

31.100 

50.100 

Proiected  railway......... 

392 
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45 

45 
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90 
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50 
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38 
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50 

Sarnmary  r  r.-r.......^.^-  -- 

412 

414 

416 

363 

364 

360 

392 

KoTK.— By  Chesapeake  and  Ohio  and  Orange  and  Alexandria  Railroada,  381  miles,  or  54-100  increase 
upon  air-line  between  Charleston  and  Alexandria. 
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Potomac  and  Ohio  Bailroad— asoending  grades. 

Westward. 

MUcs. 

Rise  in 
feet. 

Westward. 

Miles. 

Rise  in 
leet. 

Piom  Alexandria  to  Point  Pleasant 

144.5 

7,400 

From  Qoantico  to  Point  Pleasant 

181 

7,800 

Washington  and  Ohio  Bailroad— ascending  grades. 

Eastward. 

Miles. 

BiGein 
feet. 

Eastward. 

Miles. 

Rise  in 
feet 

Trom  Point  Pleasant  to  Alexandria 

183 

6.900 

From  Point  Pleasant  to  Qnantioo 

187.5 

7,300 

Note.— If  the  total  ascents  of  each  of  these  two  lines  of  road  were  accnmnlated  in  two  inclined  planes 
representing  the  extreme  limits  of  grade  ashamed,  vis.  53.8  feet  per  mile  ascending  eastward  and  79.3 
feet  per  mile  ascending  westward,  to  a  common  average  apex  of  7,000  feet  for  one  ana  7,500  for  the  other, 
thA  combined  planes  would  oonaame  in  one  case  222  miles,  and  in  the  other  337  miles,  or  fully  six.tenths 
of  the  entire  length  of  each  road. 

To  the  foregoiDg  tabular  statements  I  have  to  add  the  following  estimates  of  the 
probable  cost  of  the  projected  branches  of  the  Potomac  and  Ohio  Railroad : 

From  Greenbrier  River  to  Gaa ley  Bridge $8,700,000  00 

From  confluence  of  Elk  River  and  Birch  River  to  Charleston,  of  the 

Washington  and  Ohio  Railroad 3,640,000  00 

From  Buckhannon  to  Charleston 7.2cl0,000  00 

To  further  condense  all  these  statements  of  length  and  cost,  they  may  be  briefly 
summed  up  as  follows : 

From  Point  Pleasant,  on  the  Ohio  River — 

To  Qoantico  via  Potomac  and  Ohio  Railroad,  392  miles..  ^ $32,912,000  00 

To  Alexandria  via  Washington  and  Ohio  Railroad,  360  miles 29, 046, 000  00 

Differeoce,  32  miles ,.      3,866,000  00 
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From  Charleston,  on  the  Kanawha  River — 

To  Qoantico  viaPotomao  and  Ohio  Railroad,  377  miles $30,775,000  00 

To  Alexandria  via  Washington  and  Ohio  Railroad,  360  miles 28, 205, 000  00 

Difference,  17  miles 2,570,000  00 

From  Qanley  Bridge,  on  Kanawha  River — 
To  Quantico  via  Potomac  and  Ohio  Railroad,  324  miles $27, 303, 000  00 

In  oonclnsion,  I  have  only  to  remark  that  in  studying  this  anestion  I  have  been  alone 
gnided  by  professional  views ;  also  that  I  am  indebted  to  the  reports  of  Mr.  Blyihe, 
chief  engineer  of  the  Washington  and  Ohio  Railroad,  and  Mr.  Campbell,  chief  engineer 
of  the  Charleston  and  State  Line  Railroad,  for  mncb  valuable  information,  and  to  the 
personal  services  of  Mr.  Addison  Marbnry,  civil  engineer  (who,  as  principal  awistant 
of  Mr.  Blythe,  made  the  surveys  for  the  extension  of  the  Washington  and  Ohio  Rail- 
road to  the  Ohio  River,  in  1870)  for  still  more  important  assistance  in  everything  per- 
taining to  the  sabject  of  investigation. 

With  great  respect,  I  am,  sir,  your  obedient  servant, 

CHAS.  P.  MANNING, 

Civil  l^gineer. 
Col.  Wm.  p.  Ckaighill, 

Engineer  Corpe,  United  Siatee  Army, 
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SOUTHERN  ROUTE-FROM  THE   MISSISSIPPI  RIVER   TO   THE  ATLANTIC 
OCEAN  BY  WAY  OF  THE  TENNESSEE  RIVER, 

REPORT  OP    MAJOR  WALTER  M'FARLAND,  CORPS  OF    ENGINEERS. 

■  By  act  of  Congress  approved  Jane  23, 1874,  $300,000  were  appro- 
priated foF  the  purpose  of  making  the  surveys  reoommended  by  the 
Senate  Select  Committee  on  Trausportation-Boates  to  the  Seaboard 
daring  the  session  then  closing. 

The  survey  of  that  particular  route  designated  in  the  report  of  the 
committee  as  the  southern  route  was  assigned  to  me,and  by  letters  from 
the  Office  of  the  Chief  of  Engineers,  dated  June  29, 1874,  and  July  15, 
1874, 1  was  informed  that  $46,000  of  the  appropriation  would  be  set 
aside  for  the  survey  of  this  route. 

The  Senate  select  committee,  in  their  discussion  of  the  southern  route, 
had  suggested  two  things,  viz : 

First.  The  imptoTement  of  the  Tennessee  River  fh>in  its  month  to  Knoxvillei  so  as  to 
give  3  feet  of  navigation  at  lowest  stage  of  water. 

Second.  A  ooniniunication  by  oanal  or  freight-railway^  from  some  convenient  point 
on  the  Tennessee  River,  in  Alabama  or  Tennessee,  by  the  shortest  and  most  practicable 
Tonte  to  the  Atlantic  Ocean. 

To  gain  the  information  needed  for  carrying  out  the  suggestions  of 
the  committee,  it  became  necessary  to  undertake  the  following  surveys, 
viz: 

1st  Of  the  Tennessee  Biver  from  Knoxville  to  Paducah.  This  woald 
include  the  Tennessee  division,  which  had  never  been  surveyed,  of  the 
proposed  southern  line  of  water  commnnication  between  the  Mississippi 
Biver  and  the  Atlantic  Ocean.  (See  Beport  of  the  Chief  of  Engineers 
for  1872,  page  609.) 

2d.  Of  the  Coosa  Biver,  from  Bome,  Ga.,  to  Gadsden,  Ala.,  and  of 
the  Ocmulgee  and  Altamaha  Bivers,  from  Macon,  Ga.,  to  Darien,  6a., 
designated  respectively  as  the  Coosa  and  Altamaha  divisions  of  the 
proposed  line  of  water-communication  between  the  Mississippi  Biver 
and  the  Atlantic  Ocean  by  way  of  the  Tennessee  Biver,  neither  of  which 
had  ever  been  surveyed.    These,  as  well  as  the  survey  of  the  Tennessee 
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division  mentioned  in  the  preceding  paragraph^  were  required,  in  order 
to  complete  the  survey  of  this  proposed  water-line. 

3.  Of  a  railroad-route  from  the  Tennessee  Kiver  to  the  Atlantic  Ocean. 
The  only  conditions  which  the  recommendation  of  the  committee  placed 
npon  this  survey  were,  1st,  that  the  route  should  start  "  from  some  con- 
venienu  point  on  the  Tennessee  River  in  Alabama  or  Tennessee";  and, 
2d,  ^Hhat  it  should  proceed,  by  the  shortest  and  most  practicable  route, 
to  the  Atlantic  Ocean." 

As  the  report  of  the  committee  showed  that  it  desired  to  compare  the 
relative  costs  of  a  rail  and  of  a  water  rout^  from  the  Tennessee  River 
to  the  Atlantic  Ocean,  it  was  deemed  advisable  to  take  the  initial  point 
of  the  canal-survey  of  1872  as  the  initial  point  of  the  proposed  railway- 
survey.  This  initial  point  wasOuntersville,  Ala.,  the  most  southerly  point 
reached  by  the  Tennessee  River  in  its  passage  from  the  Alleghanies  to 
the  Mississippi,  and  the  point  at  which  a  great  through  line  of  trans- 
portation from  Saint  Louis  to  the  South  Atlantic  coast  of  the  United 
States  would  naturally  leave  the  Tennessee  River,  both  in  order  to  save 
distance  and  to  avoid  the  obstructions  found  in  the  passage  of  the  river 
through  the  mountains.  From  tliis  point  the  line  was  to  be  run  by  the 
shortest  and  most  practicable  route  to  the  sea-coast,  at  or  near  Savan- 
nah or  Brunswick,  Ga.,  the  terminus  to  be  fixed  by  the  course  which, 
under  the  given  conditions,  the  nature  of  the  country  might  compel  the 
line  to  follow. 

Subsequently  it  was  decided  to  survey  a  second  route,  beginning  on 
the  Tennessee  River  at  the  month  of  the  Hiawassee,  thence  up  the  val- 
ley of  that  river  and  across  the  Blue  Ridge,  connecting  at  Anderson, 
S.  C,  and  Athens,  Ga.,  with  the  railways  already  built  from  these 
points,  to  the  Atlantic  coast. 

Four  parties  were  thus  formed : 

1.  For  the  survey  of  the  Tennessee  River. 

2.  For  the  survey  of  the  Coosa,  Ocmulgee,  and  Altamaha  Rivers. 

3.  For  the  survey  of  the  railway-route  from  Guntersville  to  the 
coast. 

4.  For  the  survey  of  the  railway-route  up  the  Hiawassee  Valley. 

.  The  first,  third,  and  fourth  parties  took  the  field  iu  September,  1874, 
the  second  in  October,  1874. 

The  field-work  of  the  first  party  was  going  on  at  the  close  of  th» 
fiscal  year  ending  June  3<^  1875. 

That  of  the  second  was  completed  in  February,  1876,  and  the  reports 
were  in  by  April. 

That  of  the  third  and  fourth  parties  was  not  completed  until  the 
month  of  June,  1875,  and  their  reports  are  not  yet  in. 

The  results  were  as  follows : 

L— SURVEY  OP  THE  TENNESSEE  RIVER  FROM  KNOXVILLE  TO  PADUCAH, 
TO  GIVE  THREE  FEET  NAVIGATION  AT  LOWEST  WATER. 

The  field-work  of  this  survey  was  begun  in  the  early  part  of  Sepf^em- 
ber,  and  was  continued  until  the  end  of  December,  when  the  rise  of  the 
river  made  it  necessary  to  stop  operations,  as  satisfactory  results  could 
not  be  had  while  there  was  so  great  a  depth  of  water  over  the  obstruc- 
tions. 

The  instructions  to  this  party  were  that  they  should  not  attempt  to 
make  a  continuous  survey  of  the  river,  but,  beginning  at  Knoxville,  they 
should  descend  the  river,  sounding  as  they  went,  and  wherever  they  found 
a  place  where  the  depth  in  the  channel  would  be  at  the  lowest  known 
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Stage  of  water  less  than  3  feet,  they  should  stop  and  make  a  survey  of 
it  Sttfficieutly  in  detail  to  permit  the  preparation  of  estimates  for  gain- 
iug  the  desired  depth. 

A  continnoas  survey  of  the  river  from  Kuoxville  to  the  Alabama 
State  line  had  been  made  by  the  General  Government  in  1832,  but  the 
shoals  and  bars  had  altered  so  much  in  the  intervening  period  that  the 
maps  were  useless  as  a  basis  upon  which  to  form  plans  and  estimates  for 
making  the  necessary  improvements. 

During  the  interval  from  September  to  December,  when  operations 
ceased  for  the  winter,  surveys  were  made  of — 

1.  Knoxville  ShaalSj  at  Knoxville,  sixty  miles  by  river  above  Loudon. 

2.  Lyon^s  Shoals^  seven  miles  below  Knoxville. 

3.  Williams^s  Shoaly  nine  miles  below  Knoxville. 

4.  Little  River  Shoals^  twelve  miles  below  Knoxville. 

5.  Post-Oak  ShoaU. 

6.  RusseWs  Shoals^  twenty-seven  miles  below  Knoxville. 

7.  Concord  Shoals  (Rogers's  Island). 

8.  Chota  Island  Shoals^  thirty-eigbt  miles  below  Knoxville. 

9.  Coulter^s  Island  Shoals,  thirty-nine  miles  below  Knoxville. 

10.  Sister  Island  Shoals j  forty- two  miles  below  Knoxville. 

11.  Williams's  Bar. 

12.  BustU?s  Bar^  forty-five  miles  below  Knoxville. 

13.  Belle  Canton  ShoalSj  forty-six  miles  below  Knoxville. 

14.  Lenoir's  Shoals. 

15.  Browder's  or  Bonder's  Shoals,  fifty  miles  below  Knoxville. 

16.  Rock  Quarry  Bar. 

Besides  these  surveys,  examinations  were  made  of  many  intermediate 
gravel-bars,  where  small  amounts  of  dredging  may  be  required  in  order 
to  put  the  channel  in  the  best  condition,  but  where  the  insignificance  of 
the  obstructions  rendered  it  unnecessary  to  undertake  a  survey. 

In  order  to  secure  such  information  concerning  the  changes  in  the 
river  as  would  be  required  in  making  up  a  perfect  scheme  for  its  im- 
provement, water-gauges  were  established  at  Knoxville,  Loudon,  Kings- 
ton, and  Chattanooga. 

In  March,  1875,  a  heavy  flood,  caused  by  excessive  rains  and  the 
melting  of  the  snow  in  the  moantains,  occurred  in  the  Tennessee  Valley. 
All  the  bottom-lands  along  the  river  were  submerged,  and  at  OliatUi- 
nooga  the  water  rose  51^  feet  above  low-water,  overflowing  one  half  the 
city,  and  driving  the  inhabitants  to  the  high  grounds.  The  water  ex- 
tended from  the  left  bank  of  the  river  back  to  Missionary  Bidge ;  the 
only  part  of  the  included  area  which  remained  above  the  surface  befog 
the  two  hills  next  the  river,  wbich  lie  within  the  city  limits.  The  water 
rose  to  within  2^  feet  of  the  height  attained  by  the  flood  of  1867,  break- 
ing all  the  railroad  and  telegraph  lines,  and  cutting  the  town  off  from 
any  but  water  communication  with  the  rest  of  the  world  for  a  week. 

As  there  had  never  been  any  authentic  data  obtained  concerning  pre- 
vious floods  in  the  Tennessee,  I  decided  to  take  advantage  of  the  op- 
portunity afforded  by  this  one  to  gather  all  the  information  conoeruiDg 
it  that  I  could,  and  accordingly  I  directed  the  party  which  had  been  en- 
gaged the  preceding  season  in  surveying  the  Tennessee,  instead  of  re- 
suming tbeir  work  at  Loudon,  where  they  had  left  off,  to  begin  at  the 
mouth  of  Ghickamanga  Greek,  six  miles  above  Chattanooga,  and  to 
carry  the  survey  to  Bridgeport,  taking  frequent  cross-sections  of  the 
space  which  had  been  submerged ;  and  at  the  same  time  I  directed  cross- 
sections  of  the  river,  at  its  highest  stage,  to  be  taken  at  Knoxville, 
Loudon,  Kingston,  and  Chattanooga,  Tenn. ;  Bridgeport,  Ountersville, 
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Decatur,  and  Florence,  Ala.;  Johnsonville,  Tenn.;  and  Padacah,  Ky. 
This  was  done  after  the  waters  had  subsided,  bat  while  the  marks  left 
by  it  were  still  qnite  fresh,  so  that  there  was  no  difficulty  in  establish- 
ing the  height  to  which  it  had  risen  at  each  point. 

When  these  examinations  were  closed,  as  it  would  have  been  too 
costly  to  tow  the  surveying-boats  back  to  Loudon,  the  party  was  directed 
to  continue  their  survey  of  the  river  from  Bridgeport  down  as  they  had 
conducted  it  from  Knoxville  to  Loudon,  it  being  intended  tb  till  the 
break  in  the  survey  from  Loudon  toGhickamaugaGi*eek  when  sufficient 
additional  funds  should  be  obtained  for  the  purpose.  At  the  close  of  the 
fiscal  year  the  funds  were  nearly  exhausted,  and  at  the  end  of  July  they 
were  entirely  expended ;  and  the  survey  having  nearly  reached  Gunters- 
rille,  the  paVty  was  disbanded,  aud  the  boats  laid  up  at  that  place  until 
further  means  for  prosecuting  the  survey  should  be  obtained. 

The  importance  of  completing  this  survey  of  the  Tennessee  River  can- 
not be  overestimated,  as  it  is  absolutely  essential  to  the  formation  of 
correct  estimates  of  the  cost  of  improving  this  river. 

All  estimates  for  improvements  heretofore  made  have  been  based  upon 
the  resclts  of  examinations  made  with  such  inadequate  means  that  they 
deserve  rather  to  be  designated  as  reconnaissances  than  as  examinations 
for  improvements. 

The  work  of  actual  survey  has  now  been  carried  over  about  one-quar- 
ter of  the  river's  length,  and  to  complete  it  in  a  satisfactory  manner  will 
require  an  appropriation  of  $30,000,  which  I  earnestly  recommend. 

2.— SUBTEY  OF  THB  COOSA,  OCMULGEB,  AND  ALTAMAHA  BIVEKS. 

As  heretofore  stated,  these  were  surveys  of  portions  of  the  "  proposed 
hue  of  water  communication  from  the  Mississippi  Biver  to  the  Atlantic 
Ocean  by  way  of  the  Tennessee  River,^  which  had  never  been  surveyed, 
and  the  estimates  for  whose  improvement  had  been  made  up  from  the 
known  lengths  of  the  parts  of  the  rivers  under  consideration,  and  from 
the  average  cost  per  mile  of  the  improvement  of  rivers  of  the  same  gen- 
eral character  as  these.  (See  report  of  the  Chief  of  Engineers  for  1872, 
pagiB  509.) 

COOSA    BIVEB,  FBOM   BOMB,  GA.,  TO  THB   MOUTH  OP  WILL'S  CBEEK, 
TWO  MILES  AND  A  HALF  BELOW  GADSDEN,  ALA. 

This  constitutes  the  Coosa  division  of  the  proposed  water  line,  and  in 
the  report  just  referred  to  its  length  is  given  as  one  hundred  and  fifty- 
three  and  a  half  miles,  the  distance  from  liome  to  Gadsden  being  usually 
regarded  as  one  hundred  and  fifty-one  miles.  The  usual  authorities  for 
these  distances  are  the  steamboatmen  and  others  employed  upon  the 
river,  who  are  in  the  habit  of  passing  up  and  down  it ;  but  they  are 
aathorities  that  can  seldom  be  relied  upon,  for  we  have  found  in  our  ex- 
aminations that  these  distances  are  almost  always  overestimated.  For 
instance,  steamboatmen  on  the  Lower  Tennessee  to  this  day  claim  that 
the  distance  by  river  from  Florence,  Ala.,  to  Paducah,  Ky.,  is  from  two 
hundred  and  ninety  to  three  hundred  miles,  when,  by  actual  survey  made 
by  a  Coast  Survey  party  during  the  war,  the  distance  was  found  to  be 
only  two  hundred  and  fifty -five  miles,  a  reduction  of  from  one-sixth  to 
one-eighth  below  the  estimated  distance. 

Measurements  made  from  the  ordinary  maps,  on  the  contrary,  almost 
invariably  give  results  much  too  small.  It  was  found  while  making  the 
eanal  survey  through  Georgia,  in  1872,  that  the  lengths  of  the  streams, 
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as  determined  by  actaal  survey,  were  from  15  to  20  per  cent,  greater 
tbau  their  lengths  as  obtained  by  the  closest  measurements  on  the  maps. 
The  error  of  ordinary  map  measurement,  of  course,  results  from  the 
disappearance  of  curves  in  reducing  the  scale  of  the  map;  the  map 
measurement  giving  the  length  of  chords  instead  of  the  lengths  of  the 
corresponding  arcs.  Thus  in  a  large  State  map,  drawn  six  miles  to  the 
inch,  a  curve  of  120<^  a  mile  long  would  not  differ  perceptibly  from  its 
chord,  the  versed  sine  being  one  twenty-fourth  of  an  inch,  while  the 
actual  loss  of  distance  in  plotting  ^ould  be  about  one-sixth  of  a  mile. 
The  difference  with  smaller  distances  or  lesser  curves  would  disappear 
entirely.  Mr.  Frobel,  who  conducted  the  examination  of  the  Coosa 
Kiver  from  Bome  to  the  mouth  of  WilPs  Creek,  calls  the  distance  one 
hundred  and  twenty  miles,  determined  by  map  measurement,  thirty-three 
miles  less  than  the  distance  given  by  the  steamboatmen.  As  the  error 
in  either  method  of  measurement  is  always  of  the  same  kind,  the  steam- 
boat measurement  being  always  too  large,  while  the  map  measurement 
is  always  too  small,  it  is  fair  perhaps  to  take  an  average  of  the  two, 
which  would  make  the  distance  from  Bome  to  the  mouth  of  Will's  Greek 
one  hundred  and  thirty-seven  miles. 

The  party  under  Mr.  Frobel  took  the  field  in  October,  and  reached 
Gadsden  on  the  10th  of  December,  having  sounded  out  51  shoals  which 
required  improvement  in  order  to  secure  4  feet  depth  over  them  at  low 
water,  and  having  examined  five  bars  which  required  no  improvement. 
Mr.  Frobel's  report  and  estimate  are  given  below.  In  regard  to  his  esti- 
mate, I  am  of  the  opinion  that  it  is  much  too  small.  The  rates  which 
he  gives,  viz,  $1  per  cubic  yard  for  the  removal  of  gravel  and  loose 
rock,  and  $3  per  cubic  yard  for  the  excavation  of  solid  rock,  would  no 
doubt  be  sufficient  if  the  work  were  concentrated  so  that  the  labor 
might  be  organized  in  the  best  manner ;  but  by  reference  to  the  de- 
scription, it  will  be  seen  that  the  amount  of  work  to  be  done  at  each  of 
these  51  points,  scattered  over  a  distance  of  one  hundred  and  thirty- 
seven  miles,  is  very  small,  and  I  do  not  think  it  can  be  done  for  less 
than  double  the  amount  of  his  estimate,  or — 

$150,000  00 
To  which  adding  20  per  cent,  for  contingencies 30, 000  00^ 

Total 180,000  00 

This  is  for  a  depth  at  low  water  of  4  feet.  For  a  depth  of  3  feet  at 
the  same  stage,  the  cost  would  probably  be  not  more  than  half  this 
amount. 


REPORT  OF  MR.  B.  W.  FROBBL,  ASSISTANT  ENGmRBR. 

Macon,  Ga.,  January  11, 1875. 

Major:  I  have  the  honor  to  lay  before  you  the  report  of  anexamioation  and  survey 
of  that  portioD  of  the  Coosa  River  between  the  city  of  Rome  and  the  mouth  of  Great 
WilPa  Creek,  made  in  complianoe  with  inatmctiona  reoeived  from  you  on  the  18th  of 
September  last. 

On  the  18th  day  of  October  we  began  the  sarvey  at  the  junction  of  the  Etowah  and 
Oostenaula  Rivers,  immediately  below  the  city  of  Rome.  General  Eugene  Le  Hardy, 
a  distinguished  civil  engineer,  fives  the  elevation  of  low  water  mark  at  this  point, 
above  mean  low  tide  in  Mobile  Bay,  at  590.80  feet,  and  low  water  at  the  mouth  of 
WilPs  Creek  at  528.30  feet;  making  the  diiference  of  level  between  the  pointa  indicated 
62.50  feet.  This  gives  an  average  fall  of  .520  feet  per  mile.  Deducting  th')  fall  at 
Horse  Leg  and  other  shoals,  we  have  .390  feet  per  mile  as  the  average  fall  of  that  por- 
tion of  the  river  which  is  free  from  shoais.  According  to  the  land  surveys  made  by  tlie 
State  of  Georgia,  and  the  United  States  land  surveys  in  Alabama,  the  diatanoe  from 
Rome  to  the  mouth  of  Will's  Creek  ia  about  one  hundred  and  twenty  miles.    Great 
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care  was  taken  dnrinff  the  progress  of  the  survey  to  determine  the  correctness  of  the 
land-maps,  so  far,  at  least,  as  the  location  of  the  river  is  concerned,  and  with  satis- 
£sotory  results. 

The  names  of  the  different  bars  and  shoals,  together  with  the  amount  and  estimated 
cost  of  work  necessary  to  give  a  channel  80  feet  wide  and  4  ftet  deep  at  extreme  low- 
water,  will  be  found  in  the  inclosed  statement.  The  general  map  which  accompanies 
this  gives  the  location  of  each  obstruction  accurately,  while  the  detail-maps  show  the 
cross-section  soundings,  and  the  kind  and  extent  of  each  obstacle,  and  tne  work  re- 
quired for  its  removal.  This,  with  one  exception,  consists  in  excavation,  and  the  re- 
moval of  loose  rocks  from  the  channel.  The  exception  will  be  found  at  Horse  Leg 
Shoal,  one  mile  below  Rome.  The  river-bed  at  this  point  is  solid  limestone  rock,  par- 
tially overlaid  by  a  thin  layer  of  gravel.  Over  this  rocky  bed  there  is  a  fall  of  3.68 
feet  in  a  distance  of  3.000  feet,  and  upon  the  upper  and  lower  reefs  a  depth  of  22  inches 
at  '*dead  low-water.''  This  depth  is  somewhat  increased  by  wing-dams,  but  tht^se  in- 
crease the  velocity  also,  and  make  it  impossible  for  steamboats  to  ascend  without  the 
aid  of  warps.  For  some  three  months  in  the  year  this  shoal  seriously  interferes  with 
the  free  navigation  of  the  river.  At  other  times  it  has  an  average  depth  of  water 
varying  from  4  to  6  feet,  and  all  difficulty  in  passing  it  disappears.  Between  the  upper 
and  lower  reefs  the  channel  is  divided  by  a  smiul  island ;  the  lesser  channel,  on  the 
left,  being  about  100  feet  wide.  In  this  passage,  at  low-water,  3  feet  may  be  found. 
Some  years  ago  an  effort  was  made  to  improve  this  channel  by  building  a  dam  acrote 
the  main  channel  at  the  head  of  the  island,  but  this  resulted  in  obstructing  with  drift 
the  outlet  at  the  lower  end  of  the  island,  and  had  to  be  abandoned.  The  dam  was  re- 
moved and  one  built  across  the  lesser  channel.  By  removing  this  and  putting  a  dam 
across  the  chute  at  the  lower  end  of  the  island,  with  a  lock  of  3  feet  lift,  fiom  5  to  6 
ftset  of  water  may  be  had  at  all  seasons  through  this  pass-way.  This  would  relieve 
the  difficulty  at  low-water  without  obstructing  the  main  channel  at  other  times. 
With  the-  exeeptions  given  in  the  statement,  the  river  is  free  from  obstruction  be- 
tween Rome  and  Will's  Creek,  and  has  a  depth  at  low- water  varying  from  7  to  28  feet. 
Its  regimen  is  fixed  with  banks  not  subject  to  wash  or  slide,  and  the  pilots  tell  me 
there  nas  been  no  perceptible  change  in  its  bed  for  the  past  twenty  years.  The 
extreme  difference  between  high  and  low  water  at  Rome  is  ^  feet,  and  at  Qadsden  28 
feet;  but  these  extremes  are  not  reached  oftener  than  once  a  year,  and  sometimes 
several  vears  intervene. 

Forming  an  important  link  in  the  proposed  water  communication  between  the  West 
and  the  Atlantic  seaboard,  through  the  Cotton  States,  this  river  is  of  infinite  value  to 
the  inland  navigation  of  the  country.  But  apart  from  this,  its  local  trade  is  sufficient 
to  commend  it  to  the  favorable  consideration  of  the  government.  The  census  of  1870 
gives  the  following  values,  in  the  counties  watered  by  the  Coosa  River  and  its  navi- 
gable tributaries: 

Popalation 591,670 

Acres  improved  land 2,609,494 

Acres  unimproved  land 6,2H5,494 

'Annnal  value  of  farm-products $44,330,125 

Bales  of  cotton 230,477 

Add  to  this  the  vast  beds  of  iron  and  coal,  which  are  now  valueless  because  they 
have  no  outlet  to  a  market,  and  we  have  the  strongest  possible  argument  in  favor  of 
the  work.  For  twenty-five  years  this  portion  of  the  Coosa  has  oeen  navigable  by 
steamers  of  two  or  three  hundred  tons  burden.  During  this  period  there  has  been  no 
accident,  and,  although  these  boats  could  descend  the  river  no  farther  than  Qreens* 
port,  yet  I  am  informed  by  many  persons  living  in  this  section  that  their  lands  have 
more  than  doubled  in  value  since  these  steamers  were  put  on  the  river.  The  iron  of 
this  region  is  superior,  not  only  for  mechanical  purposes,  but  for  all  kinds  of  ordnance, 
and  the  only  thing  in  the  way  of  a  successful  development  of  that  interest  is  the  want 
of  transportation.  Qive  this  iron  and  coi^  an  outlet,  and  they  alone  would  repay 
a  hundred-fold  the  cost  of  opening  the  Coosa. 

I  am  gieatly  indebted  to  my  assistant",  Messrs.  W.  B.  Gwynn  and  H.  M.  Smith, 
tot  valuable  services  rendered  by  them  during  the  survey. 
I  am,  major,  very  respeetfully,  your  obedient  servant-, 

B.  W.  FROBEL, 

Ciril  JEngineer, 
MiJ.  Walter  McFarland, 

Corp$  qf  Engineertf  U,  S,  A, 
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ESTIMATE  FOR  THE  IMPROVEMENT  OF  THE  COOSA  RIVER  FROM  ROME,  GA.,  TO  TRK 
MOUTH  OF  GREAT  WILLS  CREEK,  ALA.,  ONE  HCKDRED  AND  TWENTY  MILKS,  TO  GIVK 
A  CHANNEL  80  FRET  WIDE  AND  A  DEPTH  OF  4  FEET  WATER  AT  EXTREME  LOW 
STAGR. 

The  dam  to  be  crib- work,  with  timbers  14  inches  in  diameter,  filled  with  heavy  rock, 
and  doubly  planked  with  2-inch  plank.  The  bondings  and  tailings  of  the  lock  of 
masonry  laid  in  cement,  and  the  lock-chambers  ot  crib-work,  of  the  same  construction 
as  the  dam.    Lock  to  be  200  feet  between  miter-sills,  and  32  feet  wide. 

1.  One-eighth  of  a  mile  below  Rome  is  Mills's  Bar;  river,  330 feet  wide;  bar, 
300 feet  long;  gravel. 

206  cubic  yards  gravel  excavation,  at  $1 |206 

Water  from  city  to  bar  from  7  to  10  feet. 

2.  Seven-eighths  of  a  mile  below  Mills's  Bar  is  Horse  Leg  Shoal ;  river,  394 
feet  wide  at  head  of  shoal,  and  :^5  feet  at  foot ;  shoal,  3,000  feet  long,  solid 
rock,  overlaid  partially  with  gravel. 

Gravel -excavation,  3,354  cnbio  yards,  at  $1 3,354 

Loose-rock  excavation,  213  cubic  yards,  at  $1 213 

70-foot  dam,  at  $12  per  linear  foot 840 

Lock,  3.footlift 7,000 

Water  from  Mills's  Bar  to  Horse  Leg,  7  to  10  feet. 

3.  One  mile  and  a  half  below  Horse  Leg  is  Shorter's  Island;  river,  200  feet 
wide ;  bar,  723  feet  long. 

Gravel-excavation,  1,332  cnbio  yards, at  $1 .'. 1,332 

Water  from  Horse  Leg  to  Shorter's  Island,  7  to  10  feet. 

4.  One-half  mile  below  Shorter's  Island  is  Loose  Rock  Bar. 
This  consists  of  loose  rook  in  mid-channel. 

Excavation,  25  cubic  yards,  at  $1 25 

5.  One  mile  and  a  fourth  below  Loose  Rock  Bar  is  Bluff  Road  Bar ;  river, 
320  feet  wide ;  bar,  300  feet  long ;  gravel. 

Gravel-excavation,  889onbic  yards,  at  $1 889 

Water  from  Loose  Rock  Bar  to  Blnff  Road  from  5  to  17  feet. 

6.  One  mile  and  a  fourth  below  Blnff  Road  Bar  is  Mayo's  Bar ;  river,  300 
feet  wide ;  bar,  300  feet  long ;  gravel. 

Gravel-excavation,  623  cnbio  yards,  at  $1 623 

7.  One  mile  and  three- fourths  below  Mayo's  Bar  is  Rixey's  Bar;  river,  200 
feet  wide ;  bar,  154  feet  long ;  gravel. 

Gravel-excavation,  339  cnbio  yards,  at  $1 339 

Water  from  Mayo's  Bar  to  Rixey's,  5  to  8  feet. 

8.  One  mile  and  a  half  below  Rixey's  is  Price's  Upper  Bar ;  river,  300  feet 
wide ;  bar,  100  feet  long ;  gravel. 

Gravel-excavation,  184  cubic  yards,  at  $1 184 

9.  One-half  mile  below  Price's  Upper  Bar  is  Price's  Lower  Bar ;  river,  300 
feet  wide ;  bar,  100  feet  long ;  gravel. 

Gravel-excavation,  179  cnbic  yards,  at  fl 179 

Water  between  upper  and  lower  bars,  6  to  8  feet. 

10.  One  mile  and  a  fourth  below  Price's  Lower  Bar  is  Gould's  Bar ;  river,  300 
feet  wide ;  bar,  100  feet  long ;  gravel. 

Gravel-excavation,  164  cnbic  yards,  at$l 164 

Water  between  Price's  Lower  and  Gould's  Bar  is  7  to  10  feet. 

11.  Tvro  miles  and  a  fourth  below  Gould's  Bar  is  Palestine  Bar;  river,  290 
feet  wide ;  bar,  100  feet  long ;  gravel. 

Gravel-excavation,  178  cnbio  yards,  at  $1 178 

Water  between  Gould's  and  Palestine,  7  to  10  feet. 

12.  One  mile  and  a  half  below  Palestine  Bar  is  Beech  Creek  Bar ;  river,  320 
feet  wide ;  bar,  230  feet  long ;  gravel. 

Gravel-excavation,  330  cnbio  yards,  at$l 330 
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Wftt«r  between  Palestine  and  Beech  Creek,  7  to  10  feet. 

13.  Two  miles  and  three-foarths  below  Beech  Creek  is  Qainn's  Island  Bar ; 
river,  170  feet  wide ;  bar,  300  feet  long ;  gravel. 

Gravel-excavation,  326  cnbio  yards,  at  |1 |328 

Water  between  Beech  Creek  and  Qninn's  Island  is  7  to  13  feet. 

14.  Three-fonrths  of  a  mile  below  Qninn's  Island  is  Cathey's  Bar;  river, 290 
feet  wide ;  bar,  200  feet  long ;  gravel. 

Gravel-excavation,  178  cnbio  yards,  at  $1 178 

Water  between  Qninn's  Island  and  Cathey*s,  5  to  7  feet. 
1.5.  Fonr  miles  and  one-eighth  below  Cathey's  is  Dean's  Upper  Bar;  river, 
310  feet  wide ;  bar, 215  feet  long;  gravel. 

Gravel-excavatioD,  340  cnbic  yards,  at  $1 340 

Water  between  Cathey's  and  Dean's,  5  to  12  teet. 

16.  One-half  mile  below  Dean's  Upper  Bar  is  Dean's  Lower  Bar ;  river,  310 
feet  wide ;  bar,  220  feet  long ;  gravel. 

Gravel-excavation,  401  cubic  yards,  at  $1 401 

Water  between  upper  and  lower  bars,  5  to  7  feet. 

17.  Three  miles  and  five-eighths  below  Dean's  Lower  Bar  is  Foster's  Upper 
Island  Bar ;  river,  230  feet  wide ;  bar,  250  feet  long ;  graveL 

Gravel  excavation,  966  cnbic  yards,  at  $1 956 

Water  between  Dean's  and  Foster's  Inland  is  6  to  15  feet. 

18.  Two  hundred  yards  below  Foster's  Upper  Island  is  Foster's  Lower  Island ; 
river,  200  feet  wide ;  bar,  800  feet  long ;  gravel. 

Gravel-excavation,  2,891  cnbio  yai^s,  at  $1 2, 891 

Water  between  these  islands,  from  4  to  7  feet. 

19.  One  mile  and  a  half  below  Foster's  Lower  Island  is  Copperas  Bluff  Shoal ; 
river,  250  feet  wide ;  bar,  4,200  feet  long ;  gravel,  shaly ,  slate,  and  calcareous 
spar. 

Gravel-excavation,  292  cubic  yards,  at  $1 292 

Slate  and  spar  excavation,  4,467  cnbic  yards,  at  $2 8,934 

Water  Between  Foster's  Island  and  Copperas  Bluff,  5  to  9  feet. 

20.  Five  miles  and  a  half  below  Copperas  Bluff  is  Kirkpatrick's  Bar ;  river, 
300  feet  wide ;  bar,  100  feet  long;  gravel. 

Gravel-excavation,  384  cnbic  yards,  at  $1 ^.. 334 

Water  between  Copperas  Bluff  and  Kirkpatr'ck'n  is  from  6  to  18  feet. 

21.  Three  miles  and  a  quarter  below  Kirkpatrick's  Bur  is  Ui  per  Mill  Shoal ; 
river,  320  feet  wide ;  shoal,  3^^  feet  long ;  gravel,  sUte,  and  calcareous  spar. 

Gravel-excaVation,  731  cubic  yards,  at  $1 731 

Slate  and  si»ar  excavation,  1,736  cubic  yards,  at  |2 3,472 

Water  between  Kirkpatrick's  and  Upper  Mill  Shoals,  from  7  to  12  feet. 

22.  One-fourth  of  a  mile  below  Upper  Mill  Shoal  is  Lower  Mill  Shoals ;  river, 
300  feet  wide ;  shoal,  2,100  feet  long ;  saud  and  gravel. 

Sand  and  gravel  excavation,  7,893  cubic  yards,  at  $1 7,893 

Water  between  Upper  and  Lower  Mill  Shoals,  from  5  to  8  feet. 

23.  Three-fourths  of  a  mile  below  Lower  Mill  Shoal  is  MoClellan's  Inland 
Bar ;  river,  180  feet  wide  between  island  and  right  bank ;.  bary625  feet  long ; 
gravel. 

Gravel-excavation.  104  cubic  yards,  at  $1 104 

Water  between  Mill  Shoals  and  McClellan's  Island,  5  to  12  feet. 

24.  One-half  mile  below  McClellan's  Bar  is  McCoy's  Bar;  river,  280'£lset 
wide ;  bar,  600  feet  long ;  gravel. 

Gravel-excavation,  859  cubic  yards,  at  $1 859 

Water  between  McClellan's  Island  Bar  and  McCoy's  Bar,  5  to  8  feet. 

25.  Two  miles  and  a  quarter  below  McCoy's  Bar  is  Cothran's  Ferry  Bar ; 
river,  300  feet  wide ;  bar,  400  feet  long ;  gravel. 

Gravel-excavation,  296  cubic  yards,  at  $1 296 
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Water  between  McCoy's  and  Cothran's  Bars,  7  to  12  feet. 

26.  Tbrfe-foartba  of  a  mile  below  Cotbran's  Ferry  Bar  Is  Middle  Bank  Bar; 
river,  1120  feet  wide  ;  bar,  400  feet  long ;  gravel. 

Gravel-excavation,  476  cnbio  yards,  at  |1 $476 

Water  between  Cotbran's  Ferry  Bar  and  Middle  Bank  Bar,  6  to  12  feet. 

27.  Four  miles  and  a  balf  below  Middle  Bank  Bar  is  Chicken  Shoals;  river, 
260  feet  wide ;  bar,  5,700  feet  long ;  gravel,  sbale,  and  spar. 

Gr»vel-ezcavation,  1,872  cubic  yards,  at  $1 1,878 

Slate  and  spar  excavation,  4,394  cable  yards,  at  $2 8,7d8 

Water  between  Middle  Bank  and  Chicken  Shoals  from  5  to  14  fee^. 
2d.  One  mile  and  a  qnarter  below  Chicken  Shoals  is  Webb's  Bar ;  river,  900 
feet  wide ;  bar,  300  feet  long ;  gravel. 

Gravel-excavation,  642  cnbic  yards,  at  |1 642 

Water  between  Chicken  Shoals  and  Webb's  Bar,  6  to  12  feet. 
21).  One  mile  and  a  quarter  below  Webb's  Bar  is  Angle's  Bar ;  river,  290  feet 
wide ;  bar,  300  feet  long ;  gravel. 

Gravel-excavation,  135  cnbic  yards,  at  $1 :..         135 

Water  between  Webb's  Bar  and  Angle's  Bar  is  8  to  12  feet. 

30.  One-half  mile  below  Ai  gle's  Bar  is  Wester's  Bar;  river,  260  feet  wide; 
bar,  1,900  feet  long ;  gravel. 

Gravel-excavation,  793  cnbic  yards,  at  |1 793 

Water  between  Angle's  and  Wester's,  5  to  8  feet. 

31.  Eight  miles  and  a  half  below  Wester's  Bar  is  Yellow  Creek  Bar ;  river, 
300  feet  wide;  bar,  200  feet  loog ;  gravel.  ^ 

Giavel-excavation,  196  cubic  yards,  at|l 196 

Water  between  Wester's  and  Yellow  Creek,  6  to  14  feet. 

32.  One  mile  and  a  half  below  Yellow  Creek  Bar  is  Mackey's  Bar ;  river,  310 
feet  wide;  bar,  200  feet  long ;  gravel. 

*G ravel-excavation,  77  cubic  yards,  at  ^1 77 

Water  between  Yellow  Creek  Bar  and  Mackey's  Bar,  from  7  to  14  feet. 

33.  One  mile  and  on«-fonrth  below  M acker's  Bar  is  Fish-Trap  Shoal ;  river, 
340  feet  wide ;  bar,  800  feet  long ;  gravel. 

•Gravel-excavation,  1,259  cnbic  yards,  at  |1 1,259 

Water  between  Mackey's  and  Fish-Trap,  8  to  14  feet. 

34.  Two  miles  and  three  fourths  below  Fish-Trap  Shoal  is  Chrisley's  Island 
"Bar ;  river,  200  fevt  wide ;  bar,  100  feet  long ;  gravel. 

Gravel-excavation,  70  cubic  yards,  at  |1 70 

Water  between  Fish -Trap  Shoal  and  Cbrisley's  Island,  6  to  14  feet. 

35.  Two  miles  and  three-fonrths  below  Cbrisley's  Island  Bar  is  Upper  Center 
Island  Bar ;  river,  300  feet  wide ;  bar,  1,100  fret  long ;  gravel. 

Gravel-excavation,  631  cubic  yards,  at  $1 631 

Water  between  Cbrisley's  and  Upper  Center  Island,  5  to  18  feet. 

36.  One-fourth  of  a  mile  below  Upper  Center  Island  Bar  is  bar;  river, 350 
feet  wide ;  bar,  300  feet  long. 

•Gravel-excavation,  106  cubic  yards,  atSl 1^ 

Water  between  Upper  Center  Island  Bar  anQ  this  bar,  fVom  5  to  7  feet.  * 

37.  One  mile  and  a  half  belolv  preceding  bar  is  Lower  Center  Island  Shoal; 
river,  280  feet  wide ;  bar,  4,800  feet  long ;  gravel,  slate,  and  spar. 

•Gravel-fxcavation,616  cnbic  yards,  at  $1 ^J 

•Slate  and  spar  excavation,  1,1.39  cnbic  yards, at  $2 ^^° 

Water  between  preceding  bar  and  Lower  Center  Shoal,  6  to  12  feet. 
:\f*.  Three  miles  and  a  half  below  Lower  Center  Shoal  is  Collier's  Bar; 
Ttver,  350  feet  wide ;  bar,  400  feet  long ;  gravel. 

'Gravel-excavation,  887  cnbic  yards,  at  |1 ^ 
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Water  between  Liower  Center  and  Collier'e,  5  to  10  feet. 

39.  One  mile  and  a  half  below  Collier's  Bar  is  Wood's  Rook  Bar ;  river,  240 
feet  wide ;  bar,  300  feet  long ;  slate  and  spar. 

Slate  and  spar  excavation,  41  cnbic  yards,  at  $2 ^2 

Water  between  Collier's  and  Wood's,  6  to  18  feet. 

40.  Fonr  miles  and  three-fonrtbs  below  Wood's  Rock  Bar  is  Davis's  Bar ; 

river,  400  feet  wide ;  bar,  300  feet  long ;  gravel.  ^  ,    .*"  i?  v 

Gravel-excavation,  680  cubic  yards,  at  |1 680         ^  '  -^  S. 

Water  between  Wood's  Rook  Bar  and  Davis's  Bar,  7  to  20  feet.  ^*  <i  .', 

41.  One  mile  and  tbree-fonrths  below  Davis's  Bar  is  Aaberry's  Bar;  river  320  ^,  "^^^ 
feet  wide;  bar,  100  feet  long ;  graveL  ^   ^^ 

Gravel  excavation,  205  cable  yards,  at  |1 205 

Water  between  Davis's  and  Anberry's,  5  to  14  feet. 

42.  Fonr  miles  and  a  half  below  Aaberry's  Bar  is  Ball  Play  Bar ;  river  390 
feet  wide ;  bar,  400  feet  long ;  gravel. 

Gravel-excavation,  2,049  onbio  yards,  at  |1 2, 049 

Water  between  Aaberry's  and  Ball  Play  is  4  to  15  feet 

43.  Fonr  miles  and  a  half  below  Ball  Play  is  Croft's  Upper  Island  Bar ;  river, 
280  feet  wide ;  bar,  200  feet  long ;  gravel  and  rook. 

Gravel-excavation,  412  cable  yards,  at  |1 412 

Bock-excavation,  412  cubic  yards,  at  |3. 1,236 

Water  between  Ball  Play  and  Croft's  Upper  Island,  5  to  14  feet. 

44.  One  fourth  of  a  mile  below  Croft's  Upper  Island  Bar  is  Croft's  Lower 
Island  Bar ;  river,  300  feet  wide  ;  bar,  1,200  feet  long ;  gravel. 

Gravel-excavation,  2,665  cubic  yards,  attl 2,665 

Water  between  Upper  and  Lower  Islands,  4  to  5  feet. 

45.  Three  milf«  and  a  quarter  below  Croft's  Lower  Island  Bar  is  "Thin 
Water,"  above  Wagnan's  wood-yard ;  river,  325  feet  wide ;  "  Thin  Water  "  one- 
third  of  a  mile  long. 

Gravel-excavation,  500  cubic  yards,  attl 500 

Water  between  Croft's  Lower  Island  and  Wagnan's,  5  to  14  feet. 

46.  Seven  miles  and  a  half  below  Wagnan's  wood-yard  is  Tinsley's  Island 
Bar ;  river,  170  feet  wide ;  bar,  400  feet  long ;  gravel. 

Gravel-excava'ion,  563  cubic  yards,  attl 563 

Water  between  Wagnan's  and  Tinsley's  Island,  5  to  15  feet. 

47.  One-half  mile  below  Tinsley's  Island  is  Turkey  Town  Island  Bar ;  river, 
390  feet  wide ;  bar,  500  feet  long ;  rock. 

Hock-excavation,  612  cubic  yards,  at  t^ 1, 8.36 

Water  between  Tinsley's  and  Turkey  Town,  5  to  14  feet. 

48.  Two  mile6  and  three-quarters  below  Turkey  Town  Bar  is  Berry's  Ferry 
Bar;  river,  400  leet  wide ;  bar,  400  feet  long ;  gravel. 

Gravel-excavation,  201  cubic  yards,  at  tl 201 

Water  between  Turkey  Town  and  Barry's  Ferry  Bars,  5  to  18  feet. 

49.  Two  miles  and  three-fourths  below  Berry's  Ferry  Bar  is  a  bar  three- 
qnuters  of  a  mile  above  Hoke's  Bluff;  river,  380  feet  wide ;  bar,  400  feet  long ; 
gravel. 

Gravel-excavation,  106  cubic  yards,  attl 106 

Water  between  Berry's  Ferry  and  this  bar,  5  to  18  feet. 

50.  Three  miles  and  three-quarters  below  preceding  bar  is  Wesson's  Island 
Bar;  river,  370  feet  wide ;  bar,  300  feet  long ;  gravel. 

Gravel-excavation,  295  cubic  yards,  at  tl 295 

Water  from  preceding  bar,  5  to  25  feet. 

51.  Two  miles  and  three-quarters  below  Wesson's  Island  is  Cave  Creek  Bar ; 
river,  3t0  feet  wide ;  bar,  300  feet  long ;  graveL 

Gravel-excavation,  33  cubic  yiuxLs,  at  tl 33 
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Water  between  Wesson's  Island  and  Cave  Creek,  5  to  18  feet. 

Removing  snags  and  overhanging  trees 1^40 

Total 74.254 

Add  10  per  cent,  for  contingencies  « 7,425 

81,  «9 

The  following  bars  were  surveyed,  bnt  no  work  foand  neoeasary,  vi£ :  Dancan'Si 
Ware's,  McArrer's,  Yancey's,  and  Will's  Creek. 

B.  W.  FROBEL, 

Civil  Engineer, 


OCMULGEE  AND  ALTAMAHA  RIVERS,  FROM  MACON,  GA.,  TO  DARIEN 
AND  THENCE  BT  THE  INSIDE  PASSAGES  TO  SAVANNAH  AND  BRUNS- 
WICK. 

This  is  the  AltamaJia  division  of  the  proposed  liDe  of  water  commani- 
cation  between  the  Mississippi  River  and  the  Atlantic  Ocean,  by  way  of 
the  Tennessee  River;  and  its  length,  following  the  river  from  Macon  to 
Darien,  is  given  as  five  hundred  miles  in  the  report  upon  this  route  con- 
tained in  the  Annual  Report  of  the  Chief  of  Engineers  for  1872,  page 
509.  As  there  stated,  this  is  the  distance  usually  accepted  by  steam- 
boatmen  and  others  engaged  in  the  navigation  of  these  rivers. 

In  conducting  the  examination  of  these  rivers,  the  assistant,  Mr.  Fro- 
bel,  attempted  to  determine  this  distance  from  the  rate  of  speed  of  his 
boats,  floating  with  the  current,  and  from  the  length  of  their  passage. 
Their  rate,  determined  by  means  of  base-lines  on  shore,  he  fixed  at  162 
feet  per  minute,  while  the  actual  time  they  were  under  way  was  134 
hours  and  40  minutes,  which  would  make  the  distance  about  two  hun- 
dred and  forty-eight  miles,  less  than  half  that  claimed  by  the  river-men. 
But  the  sources  of  error  in  this  method  of  measurement  are  too  apparent 
to  admit  of  its  acceptance.  It  is  impossible  that  the  current  of  the 
river  should  maintain  the  same  rate  over  its  whole  length,  and  at  all 
hours ;  and  an  increase  of  from  40  to  80  feet  per  miuate,  which  could  not 
be  observed,  would  make  the  distance  from  one-quarter  to  one  half 
longer  than  that  given. 

The  railroad  from  MacoQ  to  Brunswick,  which  is  a  very  straight  and 
direct  one,  is  one  hundred  and  eighty-six  miles  long ;  and  the  ri%'er  from 
Macon  to  Brunswick,  which  is  very  crooked,  cannot  be  less  than  double 
this  length,  and  is  probably  more.  No  reliance  whatever  dtn  be  placed 
upon  this  method  of  determining  distance,  unless  the  rate  of  progress 
tor  every  hour  of  the  passage  is  accurately  known.  As  shown  in  speak- 
ing of  the  Coosa,  the  map  measurements  are  invariably  too  little,  while 
the  steamboat  measurements  are  much  too  large. 

I  do  not  doubt  that  five  hundred  miles  is  an  overestimate  of  this  dis- 
tance, but  I  have  as  little  doubt  that  the  distance  is  somewhere  about 
four  hundred  miles. 

The  examination  of  these  rivers  was  begun  at  Macon  about  the  Ist  of 
January,  1875,  and  ended  at  Savannah  on  the  20th  of  February.  In 
this  interval  surveys  were  made  of  34  shoals  and  bars  which  require 
improvement.  The  following  are  extracts  from  Mr.  FrobePs  letters  and 
reports  upon  the  subject : 

EXTRACTS. 

•  •••••■ 

In  examining  obstacles  of  a  serious  nainre  I  nsed  the  same  plan  adopted  for  the 
Cooea.    First;  an  aoourate  instrumental  ontline  of  the  shore  was  taken.    A  rope,  marked 
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At  interralB  of  20  feet,  was  then  stretobed  across  the  stream  at  each  station,  and  sound- 
inipt  taken  along  it.  This  rope  served  to  keep  the  soanding-boat  in  position,  and  en- 
abled OS  to  determine  accurately  n  tt  only  the  location  of  e^h  sounding  bat  the  depth 
and  character  of  the  bott^  m  as  well.  Thns,  in  the  diagram,  the  shaded  line  represents 
the  aorface  of  the  water,  with  the  rope  stretched  above  it.    By  this  means  an  aconrate 


croea-eectlon  can  be  had  of  the  bottom,  however  uneven,  and  the  estimates  made  as 
close  and  with  the  same  certainty  as  upon  a  measurement  on  dry  land. 

The  whole  river,  from  Macon  to  Darien,  was  sounded  out.  These  soundings  were 
taken  at  short  intervals  in  the  *' reaches''  or  straight  portions  of  the  stream,  and  in 
every  bend.  Where  the  channel  is  tortuous  they  do  not  give  the  best  water,  as  it  was 
nectsesary  to  keep  the  boats  on  the  '*  point "  or  shallow  side,  to  avoid  eddies.    •     •     * 

Where  donbt  existed  as  to  the  width  or  depth  of  the  channel,  soundings  were  taken 
as  follows : 


A,  in  diagram,  represents  the  two  larger  boats  lashed  together  side  by  side ;  a  a,  the 
smaller  boats.  At  1,  2,  3,  and  4,  rodmen  were  stationed,  tne  boats  were  kept  in  line, 
and  about  'SO  feet  apart,  and  soundings  taken  together  at  intervals  of  30  seconds. 
In  this  way  a  cross-section,  as  at  B,  could  be  had  at  intervals  of  61  feet,  and  with  sound- 
insB  30  feet  apart,  and  where  the  bottom  was  of  sand  or  mud,  and  tolerably  uniform, 
witb  very  great  accuracy. 

The  point  adopted  as  low  water  is  extreme  Uno  water — ^the  lowest  point  known  to  any 
pilot  on  the  river.  This  extreme  low  point  is  only  rei(ched  at  intervals  of  several  years, 
and  then  lasts  but  a  short  time.  The  usual  gauge  of  the  river,  even  in  the  dry  season, 
ia  from  18  inches  to  2  feet  above  it.  This  dry  season  begins  in  August,  and  usoally  ends 
in  October. 

Macon  is  273  feet  above  mean  low  tide  on  the  Atlantic  coast.  The  river,  from  here 
to  the  sea,  flows  through  a  flat  country,  and  for  much  of  the  way  throngh  swamps, 
varying  in  width  from  one-ralf  to  three  miles.  The  banks  are  low  and  heavily  tim- 
bered ;  the  soil,  being  alluvial,  washes  readily,  often  undermining  the  trees  which  grow 
near  the  water's  edge. 

Between  Hawkinsville  and  Macon  the  most  formidable  obstructions  to  navigation 
are  the  two  bridges  belonging  to  the  Macon  and  Brunswick  Railroad.  The  first  of  these 
bridges  is  nine  miles  below  Macon,  and  its  lower  chord  is  only  14  feet  above  extreme 
low  water.  At  the  time  we  pass^nl  it  was  scarcely  9  feet  above  the  surface  of  the  river. 
This  bridge  effectually  closes  the  river  to  steamboat  navigation,  and  even  to  loaded 
flat-boats.  The  second  bridge  is  at  Hawkinsville.  Its  lower  chord  is  29  feet  above 
extreme  low  water,  and  although  not  such  an  effectual  barrier  as  the  one  near  Macon, 
ia  still  a  formidable  obstacle.  Before  the  construction  of  these  bridges  boats  ascended 
the  river  to  Macon,  and  this  has  been  the  case  in  recent  years. 

From  the  mouth  of  the  Altamaha  there  is  an  unobstructed  inland  navigation  to  Bruns- 
wick, with  water  snflftciently  deep  to  accommodate  vessels  mach  larger  than  any  that 
will  be  used  upon  the  proposed  canal.  One  route  is  down  the  south  channel  of  the 
Altamaha  to  Aitamaba  Sonnd,  and  thence  through  Butter-Milk  Sound  and  Frederica 
Biver  into  Saint  Simon's  Sonnd,  which  is  Brunswick  Harbor.  The  other  route  is 
through  Darien  River,  which  is  the  north  channel  of  the  Altamaha,  to  Three-mile  Cut, 
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and  throngh  that  into  Altamaha  Sonnd,  and  thence  throagh  Batter-Milk  Sonnd  asd 
Frederica  River  to  Brunswick.  By  the  former  route,  the  distance  from  the  month  of 
the  Altamaha  to  Brnuswick  is  twenty  miles ;  hy  the  latter,  the  distance  from  Darien  it 
thirty  miles.  These  routes  are  distinctly  marked  npon  the  aocompapying  map,  as  is 
also  the  inland  passage  to  Savannah.  This  passage  is  down  Darien  River  to  Doboy 
Sound,  across  the  sonnd  and  through  New-rea-Kettle  Creek  and  Mnd  River  into  Sapelo 
Sound ;  from  Sapelo  Sound  into  South  Newport  River,  throngh  South  Newfiort  River 
and  Johnston's  Creek  into  North  Newport  River ;  thence  by  Walbnrg  Creek  into  Saint 
Catharine's  Sound ;  across  the  sound  and  up  Boar  River  to  Florida  Passage,  throuKh 
this  into  the  Ogeechee  River,  down  this  river  and  through  Hell-gate  into  Adam's  Creek ; 
tbrough  this  creek  and  Rommilly  Marsh  into  Wilmington  River,  and  up  this  river  to 
the  Savannah  River,  two  miles  below  the  city. 

The  bar  at  Savannah  has  on  it  at  moan  low  water  1$  feet,  and  at  mean  high  water  26 
xeet.  In  Tybee  Roads  there  is  good  anchorage  at  ^w  water  in  31  feet.  The  city 
is  situated  on  the  right  bank  of  the  river,  about  twenty  miles  from  the  bar.  Vessels 
carrying  5,000  bales  of  cotton  load  at  the  wharves,  and  go  to  sea  without  difficulty.  In 
1873,  the  total  atrivals  and  clearances  at  this  port,  foreign  and  coastwise,  amounted 
to  1,130,304  tons.  During  the  same  year  the  imports  amounted  to  |890,664,  while 
the  exports  reached  |*<^,850,275 ;  and  the  total  shfpnients,  foreign  and  coastwise, 
$52,664,053.75.  Between  July  1, 1865,  and  July  1, 1873  (eight  years),  there  was  shipped 
from  Savannah  cotton  alone  whose  value  was  $206,355,134.  During  the  same  period 
the  imports  amounted  in  value  to  $5,866,211,  and  the  duties  paid  upon  the  same  to 
$2,251,049. 

Apart  from  the  consideration  of  this  river  as  a  portion  of  the  great  proposed  route 
between  the  East  and  the  Mississippi  Valley,  when  we  consider  the  importance  of  its 
present  trade,  and  the  fact  that  the  opening  of  it  would  directly  attect  (beneficially) 
thirty-six  counties,  and  indirectly  many  more,  we  have  the  strongest  argument  possible 
in  favor  of  the  work.  In  these  thirty-six  counties  there  is  a  population  of  323,626  souls. 
One  million  five  hundred  and  fifty-eight  thousand  s^en  bnndred  and  seven  acres  of  land 
are  cultivated,  while  5,710,116  acres  are  lying  waste.  They  produce  annually  92,948 
bales  of  cotton,  while  the  aggregate  of  farm-products  is  $21,229,459.  Abont  80,000.000 
feet  of  lumber  and  timber  also  find  their  way  to  the  sea  through  this  river.  The 
report  of  the  Bureau  of  Commerce  gives  the  entire  export  of  sawed  and  hewed  timber 
from  the  United  States  at  $2,107,676.  Of  this  amount,  Georgia  alone  furnished 
$583,295,  or  something  more  than  one-fourth  of  the  entire  export  of  the  country. 

A  description  of  the  obstructions  to  be  met  with  in  passing  from 
Macon  to  Darien,  with  the  estimated  cost  of  removing  them,  so  as  to 
give  4  feet  depth  of  water  in  the  channel  over  them  at  the  lowest  stage 
of  water,  is  appended  hereto. 

In  regard  to  this  estimate,  I  have  the  same  remark  to  make  that  was 
made  in  relation  to  the  Coosa  estimate,  viz :  that  although  the  prices 
assumed,  viz,  60  cents  per  cubic  yard  for  removing  sand,  $3  per  cubic 
yard  for  excavating  solid  rock,  and  (10  apiece  for  removing  snags, 
might  be  sufficient  were  the  work  to  be  done  favorably  situated  for  the 
purpose,  yet,  as  this  is  not  the  case,  the  obstructions  being  scattered 
over  a  distance  of  perhaps  four  hundred  miles,  while  but  comparatively 
small  amounts  of  work  are  to  be  done  at  each,  I  think  that  the  cost  of 
the  improvement  will  be  not  less  than  double  that  given  in  the  estimate. 

Or  about $135,000 

Adding  20  per  cent,  for  contingencies .- 87,000 

Total 162,000 


SHOALS,  SAND-BARS,  AND  OTHER  OBSTRUCTIONS  IN  THR  OCMULOER  AND  ALTAMAHA 
RIVERS,  WITH  ESTIMATE  OF  COST  AND  AMOUNT  OF  WORK  NEGB8SART  TO  OfPROVB 
OR  REMOVE  THEM,  SO  AS  TO  GIVE  A  CHANNEL  80  FEET  WIDE  AND  4  FEET  DEEP, 
AT  EXTREME  LOW  WATER,  BETWEEN  THE  CITY  OF  MACON  AND  DARIEN,  GA. 

1.  Upper  Town  SKoal—Th'w  is  a  small  bar  opposite  the  city  of  Macon  aiid  between 
the  cemetery  and  county  bridge.  Its  least  depth  of  water  is  4  feet,  and  needs  no 
work. 

2.  Lower  Toion'Shoed, — A  sand-bar  beginning  Just  below  the  CentraURailroad  bridge 
and  extending  down  the  river  to  the  Macon  and  Augusta  Railroad  crossing  a  distance 

Digitized  by  VjOOQIC 


NAVIGATION   OP  THE  MISSISSIPPI   RIVER.  247 

of  4,300  feet.  This  bar  is  canMcl  in  great  part  by  sunken  logs  and  trees.  In  its  shal- 
lowest part,  at  extreme  low-water,  it  has  22  inches.  To  give  a  channel  84)  feet  wide 
and  4  feet  deep  reqnires  the  removal  of  16,171  cubic  yards  of  sand. 

3.  Gravelljf  Bar, — ^This  is  a  sand-bar  abont  one  mile  l>elow  the  Macon  and  An- 
gusta  Railroad  bridge.  It  has  sufficient  water  for  boats  drawing  3  feet,  but  the  chan- 
nel is  narrow.  To  make  it  80  feet  wide  requires  the  removal  of  850  cubic  yards  of 
sand. 

4.  Logg^  Bight — There  is  4  feet  of  water  here.  The  only  trouble  is  from  logs  which 
have  lodged  in  the  channel,  compelliug  boats  to  keep  the  *'  shoal  **  or  **  point "  side  of 
the  river.    The  logs  are  lodged  in  the  l^t  wat«r. 

5.  Public  Tumip-patchn^ThiB  has  a  depth  of  4  feet,  bnt,  like  Loggy  fiight,  is  ob- 
structed by  fallen  trees. 

6.  CrodeefB  Bar  is  about  one  mile  below  Gravelly  Bar.  The  bottom  is  sand,  with  4.80 
feet  at  low- water.    It  needs  no  work. 

7.  Evergreen  Bar  is  the  next  bar  below  Crocket's.  It  is  a  sand-bank,  and  requires 
100  cubic  yards  of  excavation  to  give  the  necessary  width  of  channel. 

8.  Ltndsey^e  Bend, — ^This  bar  has  4.20  feet  at  low-wat<fr,  and  needs  no  work. 

9.  Green?9  Point. — Soundings  here  indicate  9.20  feet  at  extreme  low-water.  No  work 
needed. 

10.  Quick  Point  has  8.50  feet  at  dead  low-water.    No  wrk  is  necessary  here. 

11.  Beaale/e  Shoal  is  a  rock  reef  extending  partially  across  the  river.  Soundings 
indicat-e  5  feet  at  low-water,  with  more  than  100  feet  of  channel. 

12.  Taylor^e  i9Aoa2.— This  is  a  sand-bar,  and  requires  1,917  cubic  yards  of  excavation 
to  give  a  channel  80  feet  wide  and  4  feet  deep. 

13.  Middle  Shoal,  about  one  mile  below  Taylor's  Shoal,  is  a  sand-bar,  and  requires 
1,049  cubic  yards  of  excavation  to  give  the  necessary  channel. 

14.  Tan-jfard  Shoal  is  about  half  a  mile  above  Hawkinsville,  and  is  of  rock  ;  2  533 
cubic  yards  of  rook-excavation  is  needed  to  give  a  channel  80  feet  wide  and  4  feet 
deep. 

15.  Rawkineville  Shoal  begins  just  below  the  railroad-bridge,  and  ends  near  the  Hawk- 
insville Ferry.    It  is  a  rock-bar,  and  requires  373  cubic  yards  of  excavation. 

This  includes  all  the  shoals  and  obstructions  between  Macou  and  Hawkinsville  ex- 
cept snags  and  logs  and  overhanging  trees,  and  makes  the  following  aggregate  of  cost 
on  this  portion  of  the  river : 

Sand-excavation,  20,087  cubic  yards,  at  60  cents f  12, 052 

Rock-excavation,  2,906  cubic  yards,  at  |3 >'\7H 

Snags  and  logs,  1,745,  at  $10  each 17, 450 

Willows  and  overhangiug  trees,  4,691,  at|l 4,691 

Total : 42.911 

The  next  shoal  below  Hawkinsville  is — 

16.  Meniere  ShoaL — This  is  of  rook,  and  100  cubic  yards  of  excavat'on  all  that  is 
needed. 

17.  Grad^e  5ftoaZ.— A  rock-reef  extending  part  of  the  way  across  the  river ;  48  cubic 
yards  of  rock-excavation  is  needed  here. 

18.  BracewelVe  ShoaL  —This  is  a  rock-bar,  but  4  feet  can  be  carried  over  it  at  all 
times. 

19.  Seven  Sgeamoree  is  also  a  rock-bar,  but  no  obstruction  to  a  vessel  drawing  4 
feet. 

20.  Wilcox  Shoal  is  a  rock-reef,  but  vessels  drawing  4  feet  can  always  pass  it  with* 
out  difficulty. 

21.  Looee  Rock  Shoah. — Nos.  1,  2,  and  3,  sometimes  called  Indian  Bluff  Shoals.  On 
these  shoals  there  is  at  all  times  water  sufficient  for  boats  drawing  4  feet. 

22.  Davie'e  Shoal, — ^This  is  a  loose-rock  bar  extending  across  the  river,  and  requires 
the  removal  of  437  cubic  yards  of  loose  rock  to  give  the  rec^nisite  channel. 

23.  DaniePe  Shoal, — ^There  is  one  large  rock  here  in  mid-channel.  Twenty  cubic 
yards  of  rock-excavation  is  all  that  is  n^d^d. 

24.  Atkina^e  Shoal, — ^This  is  a  loose-rock  bar  extending  across  the  river.  To  give  the 
reqoired  channel  346  cubic  yards  of  loose  rock  must  be  removed. 

25.  Stadum*$  Shoalt, — A  rock-reef  extending  across  the  channel;  183  cubic  yards  of 
rook-excavation  needf-d. 

26.  Herberfe  Shoal, — There  is  a  channel  here  at  extreme  low-water  4  feet  deep  and 
75  feet  wide.    The  shoal  is  part  rock  and  part  sand. 

27.  Oiiinn'f  Shoal. — ^This  is  a  loose-rock  bar,  with  5  feet  of  water.  Cutting  off  75 
feet  of  the  point  on  the  left  bank  of  the  river  would  greatly  improve  navigation 
here. 

28.  Hylmaii'f  Shoal— The  obstruction  here  is  sand  and  logs.  There  is  3  feet  at 
low-water  in  the  channel ;  but  this  could  be  increased  to  five  feet  by  removing  the 
logs. 
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The  above  are  all  the  bars  and  shoals  in  the  Oomnlgee  between  HawkinsviUe  and 
the  month  of  the  Oconee,  and  to  g}ve  this  portion  of  the  river  a  channel  80  feet  wide 
and  4  feet  deep  at  extreme  low-water  will  reqnire  the  following  work  : 

Solid-rock  excavation,  351  onbic  yards,  at|3 |l,0fi3 

Loose-rock  excavation,  883  cubic  yards,  at|2 1,766 

Snags  and  logs  (removal),  269,  at  $10  each « 2,690 

Overhanging  trees  (removal),  707,  at  $1 707 

Removing  4  sunken  rafts,  at|500eaoh 2,000 

8,216 
In  Altamaha  River  we  find  the  following  bars  and  shoals: 

29.  Town  Bluff  Shoat.—ThiB  shoal  is  of  sand  and  rook,  bat  has  at  all  times  water  suf- 
ficient for  boats  drawing  4  feet. 

30.  Piney  Bluff  iSAoaZ. —This,  also,  has  4  feet  at  the  lowest  staee,  and  needs  no  work. 

31.  Beards  Bluff  Shoal  is  a  loose-rock  and  sand-bar,  over  whi^  boats  drawing  4  feet 
can  always  pass. 

32.  Hell  Shoal  is  a  loose-rock  bar  with  5  feet  of  water  on  it.  It  is  between  Piney 
Bluff  and  Beard's  Bluff. 

33.  Coopet^a  Bar.— This  is  a  sand-bar  extending  across  the  river  after  we  reach  tide- 
water. To  give  the  required  channel  7,777  cubic  yards  of  sand-excavation  is  neces- 
sary 

34.  Wood^s  ifar.— This  is  the  last  obstruction  on  the  Altamaha,  and  is  situated  about 
one-half  mile  above  the  city  of  Darien.  Like  Cooper's,  it  consists  of  a  saud-bauk 
reaching  across  the  river,  upon  which  there  is  not  more  than  3  feet  at  low- water.  To 
give  the  required  depth  5,037  cubic  yards  of  sand  must  be  removed.  The  following  ii 
a  summary  of  the  work  needed  on  this  division  : 

Sand-ex<*avation,  12.814  cubic  yards,  at  60  cents $7,688 

Removal  of  snags  and  logs,  4,  at  $10  each 40 

Total 7,728 

RBCAPITULATIOll. 

First  division,  from  Macon  to  HawkinsviUe 42,911 

Second  division,  from  HawkinsviUe  to  month  of  O  oonee 8, 216 

Third  division,  from  month  of  Oconee  to  Darien 7,728 

Fourth  division,  from  Darien  to  Brunswick 

Fifth  division,  from  Darien  to  Savannah 

68.855 
Add  10  percent,  for  contingencies 5,8^6 

Total 64,740 

This  is  all  the  work  that  is  ab^olntel v  needed  to  give  a  safe  navigation  at  all  seasons 
of  the  year  from  Savannah,  Brunswick,  and  Darien  to  Macon  for  boats  drawing  3  or 
4  feet.  The  channel  could  be  greatly  improved,  however,  by  the  following  additional 
work,  which  should  be  done : 

1.  At  Cro$8  Keys,  one  mile  below  Durham's  Bluff,  Godwin's  Cut-off  should  be 

cleaned  out ;  this  would  cost $653 

2.  Kt  Jay  Bird  Point—lb  feet  of  the  point  should  be  cut  off;  his  will  cost.. .  414 

3.  At  Stephena^a  Bluff,  about  the  upper  end,  two  points,  one  on  either  bank  of 

the  river,  should  be  cut  off  50  feet  each ;  cost 553 

4.  At  Ragged  Willow  Point — the  trees  should  be  cut  here,  and  the  point  will 

wash  away;  cost 100 

5.  At  the  Mouth  of  Big  Indian   Creek — a  f  oint  on  either  bank  of  the  river 

should  be  cut  away  50  feet  each ;  cost 500 

6.  At  Sam  Jone^  Cut-off—bO  feet  of  the  point  on  left  bank  should  be  out  off; 

cost 276 

7.  At  CuUoff  between  Wild  Boar  Cut  and  wreck  of  steamer  Comet,  should 

be  cleaned  out ;  cost 540 

8.  Just  above  MitchelVs  Cut  a  point  on  either  bank  should  be  cut  away  50 

feet;  cost 500 

9.  At  the  mouth  of  Cro$8  Creek  the  point  shonld  be  cut  off  50  feet ;  cost.. .  100 

10.  Henley's  New  CutHtff  shonldhn  cleaned  ont;  cost 300 

H.  Cut-off  in  Maesey  Log  Bend  should  be  cleaned  out ;  cost 1,500 

12.  Tttmer'tf  Point  Cui-oiT  should  be  cleaned  out ;  cost 100 

13.  Point  below  Prigeon's  Cut  shonld  be  cut  away  50  feet;  cost 275 

14.  JSM^in'tf  CttI  should  be  cleaned  out ;  cost.... 800 
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15.  At  ^iiiM'f  Shoal  75  feet  of  poiot  on  left  bank  shonld  be  cut  off;  cost. ..  (350 

16.  At  lAUle  J7e2i— font  poiata  should  come  off  here,  two  on  each  bank ;  cost.  1, 300 

Total 8,161 

Add  to  this  the  cost  of  exoavatioDy  &,o 64,740 

Grand  total 72,901 

B.  W.  FROBEL, 

Civil  Engineer. 


3.— SURVEY  OP  ROUTES  FOB  A  FREIGHT-RAILWAY  FROM  THE  TENNES- 
SEE RIVER  TO  THE  ALANTIO  OOEAN. 

In  the  report  of  the  Senate  Select  Committee  on  Transportation- 
Roates  to  the  Seaboard,  recommending  that  a  railway-route  should  be 
surveyed  ^^frorn  some  convenient  point  on  the  Tennessee  Kiver,  in  Ala- 
bama or  Tennessee,  by  the  shortest  and  most  practicable  route,  to  the 
Atlantic  Ocean,^  no  mention  was  made  of  the  gauges  and  grades  which 
should  be  adopted  for  it.  Upon  examination  of  the  ridge  between  the 
Tennessee  and  the  Coosa,  which  it  was  thought  would  require  the 
heaviest  grades  on  the  Guntersville  route,  it  was  found  that  the  passage 
could  be  made  with  a  maximum  grade  of  one  foot  in  a  hundred,  or  52.8 
feet  per  mile,  and  this  was  adopted  as  the  maximum  grade  for  this  line. 
The  gauge  was  taken  at  4  feet  Scinches. 

The  same  maximum  grade  was  adopted  for  the  Hiawassee  route,  but 
passing  the  Blue  Bidge  it  was  found  necessary  in  several  places  to 
increase  it  to  66  feet  per  mile;  while  the  line  being  but  a  link  between 
other  roads  already  constructed  with  the  southern  gauge  of  5  feet,  this 
was  adopted  as  the  proper  gauge  for  this  route.  Both  surveys  provided 
for  a  double- track  road. 

THE  GUNTERSVILLE  ROUTE. 

Mr.  John  E.  Thomes,  assistant  engineer,  of  Chicago,  111.,  was  ap- 
pointed to  the  charge  of  this  survey.  His  instructions  were  to  seek  the 
shortest  and  most  practicable  route  from  Guntersville  to  the  Atlantic 
coast  at  Brunswick  or  Savannah,  Oa.,  the  line  to  be  run  solely  with  a 
view  to  attaining  the  best  engineering  results,  and  without  any  regard 
whatever  to  the  wants  or  claims  of  cities,  towns,  counties,  corporations, 
or  individuals  as  to  its  location. 

His  party  took  the  Held  in  September,  1874,  beginning  their  survey  at 
Guntersville,  Ala.,  on  the  Tennessee  Biver,  at  the  starting-point  of  the 
canal-survey  of  1872,  and  clo^^ed  their  fleld-work  at  Brunswick,  Ga.,  at 
the  end  of  May,  1875.  Since  then  they  have  been  engaged  upon  the 
maps  and  estimates,  which  are  not  yet  completed,  and  Mr.  Thomes's  re- 
port will  not  be  ready  before  November.  The  length  of  the  line  is  four 
hundred  and  twelve  miles.  Beginning  at  Guntersville,  it  passes  over 
Sand  Mountain  to  Gadsden  on  the  Coosa,  crossing  [the  Alabama  and 
ChattaDooga  Bailroad  at  Atalla,  eighty-seven  miles  from  Chattanooga; 
thence  it  runs  easterly  to  Cross  Plains,  and  passes  :through  Terrapin 
Gap  to  the  southerly  side  of  the  Dug  Down  Mountains. 

The  most  important  question  which  arose  during  the  progress  of  this 
survey  was  the  passage  of  these  mountains,  it  being  uncertain  whether 
the  line  shoald  be  carried  north  of  them  and  around  their  eastern  end, 
or  whether  it  shoald  pass  through  them  by  means  of  one  of  the 
gaps.  If  it  were  to  pass  around  the  eastern  end  near  Dallas,  the  line 
would  approach  Atlanta,  and  would  probably  reach  Savannah  as  its 
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coast  terminas.  If  it  were  to  pass  tbroagh  the  moantains  more  to  the 
southward  aud  westward,  firoDBwick  woul^  no  doubt  become  the  coast 
terminus. 

This  whole  region  was  very  carefully  reconnoitered  by  Mr.  Thonies, 
and  a  side  party  was  organized  for  the  purpose  of  runuiug  trail-liues 
with  the  level  and  transit  through  the  practicable  passes  and  around  the 
mountain,  in  order  to  ascertain  the  route  which  ofiPered  the  greatest 
advantages. 

After  a  month's  incessant  work  and  study,  it  was  found  that  the 
Terrapin  Gap  route  offered  the  best  results,  and  the  line  was  accordingly 
run  through  it. 

After  leaving  Terrapin  Gap,  the  line  takes  a  southeasterly  coarse,  and 
runs  very  directly  to  Brunswick,  crossing  the  Tallapoosa  River  near 
Tallapoosa;  the  Chattahoochee,  near  and  below  the  Mcintosh  Reserve; 
the  Atlanta  and  West  Point  Railway,  at  a  point  five  miles  below  New- 
nan,  and  forty-four  miles  southwest  of  Atlanta;  the  Flint  River,  between 
Erin  and  Texas;  the  Thomaston  Railroad,  near  Union  Hill,  and  the 
Macon  and  Southwestern  Railroad,  near  Batemau,  about  twenty  miles 
southwest  of  Macon ;  and  the  Ocmulgee  River,  first  near  Buzzard's  Roost, 
and  second  at  Lumber  City.  From  Bateman  to  Brunswick  the  line  runs 
parallel  to  and  but  a  few  miles  south  of  the  Macon  and  Brunswick  Rail- 
road. 

The  grades  of  this  line  are  as  follows : 

win. 

Level 12,55 

0to20     K>.49 

20  to  40     159.02 

40  to  52. 8 95.05 

412.  il 

It  is  Mr.  Thomes's  opinion  that  in  locating  this  line  it  will  not  be  neces- 
sary to  make  use  of  anything  greater  than  a  four-degree  curve. 

The  line  is  not  only  entirely  practicable,  but  it  is  an  unusually  favor- 
able line  for  one  of  such  length. 

THE  HIAWASSEE  ROUTE. 

This  survey  was  placed  in  charge  of  Mr.  James  G.  Anderson,  assistant 
engineer,  with  instructions  in  regard  to  the  location  of  the  line  similar 
to  those  given  to  Mr.  Thomes.  The  survey  was  begun  in  September, 
1874,  at  Charleston,  Tenn.,  near  the  mouth  of  the  iliawassee  River, 
at  the  crossing  ot  the  East  Tennessee,  Virginia  and  Georgia  Railroad, 
and  was  carried  up  the  Hiawassee  Valley,  and  up  the  Hightower,  one  of 
its  branches  from  the  south,  to  and  across  the  Blue  Ridge,  through 
Clayton,  Ga.,  one  hundred  and  twenty-five  miles  from  the  starting- 
point,  to  the  partly-completed  tunnel  through  Saddle  Gap,  two  and  a  half 
miles  beyond,  on  the  line  of  the  Blue  Ridge  Railroad.  Another  line  was 
then  started  at  a  point  on  the  first  line,  twelve  miles  west  of  Clayton, 
and  was  run  in  a  southerly  direction,  crossing  the  Chattahoochee  Ridge, 
to  Wintersville,  Ga.,  on  the  Athens  branch  of  the  Georgia  Railroad, 
five  miles  east  of  Athens,  eighly-five  miles  from  the  starting-point,  and 
one  hundred  and  ninety-eight  miles  from  Charleston,  on  the  liiawassee. 
This  completed  the  field-work  of  the  survey,  since  which  time  the  party 
has  been  engaged  making  the  maps  and  estimates. 

The  first  part  of  the  line,  from  Charleston  to  the  month  of  the  High- 
tower,  requires  but  light  work,  the  grades  being  generally  from  10  to 
16  feet  along  the  river,  increasing  to  the  adopted  maximum  grade  of 
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52.8  feet  at  the  crossiog  of  some  of  tbe  moantain-spars  which  reach  the 
river.  A  Dumber  of  small  tuuiiels  will  have  to  be  made  ase  of  in  pass- 
ing these  spurs,  and  one  7,000  feet  long  in  passing  the  Blue  Eidge. 

After  penetrating  the  Blue  Kidge  the  descent  on  the  eastern  slope  is 
so  steep  that  the  adopted  maximum  grade  has  to  be  exceeded,  and  one 
of  66  feet  to  the  mile  is  made  use  of.  This  occurs  again  in  crossing  the 
Chattahoochee  Bidge.  It  is  possible,  however,  that  in  location  both  of 
these  might  be  brought  down  to  the  52.8  foot  grade. 

On  the  rest  of  the  route  the  work  is  comparatively  light* 

The  survey  was  not  carried  beyond  Saddle  Gap,  on  the  Blue  Eidge 
line,  because  that  line  of  railroad  to  Anderson,  S.  C.,  had  been  already 
surveyed  and  partly  built,  and  because  there  was  no  money  to  spare  for 
a  revision  of  its  survey. 

A  large  number  of  streams  are  crossed  by  this  line,  which  involve 
altogether  20,350  linear  feet  of  tunneling  and  5,505  linear  feet  of  bridg- 
ing, though  of  a  light  character.  Mr.  Anderson  thinks  that  in  locating 
the  line  nothing  greater  than  a  6^  curve  need  be  used. 

The  field-work  of  this  survey  was  ended  in  May,  1875,  but,  although 
the  office- work  has  been  going  on  contiunously  ever  since,  Mr.  Ander- 
son's report  will  not  be  ready  until  November. 

A  table  of  grades  is  annexed. 

Gradet  cnfini  diritumfrom  Ckarleataitf  Tmiii.,  iofir$t  one-hundred-mile  po9i, 

MUes. 

Leiig:th  of  division 100. 00 

Length  of  level  grade 14.56 

Length  of  grades  amending  eastward : 

From   0  to  10  feet  per  mile 20..36 

From  10  to 20  feet  per  mile » "id.OZ 

From  20  to  30  feet  per  mile , 10.21 

From  30  to  40  feet  per  mile 4.55 

From  40  to  60  feet  per  mile 2.80 

Grade  of  52. 8  feet  per  mile : 9. 76 

Total  ascent  l,60a5  feet 76.71 

Length  of  grades  desoending  eastwards 

From  0  to  30  feet  per  mile 1.52 

.From  30  to 40  feet  per  mile ^    3.20 

From  40  to  50  feet  per  mile 0.49 

Grade  of  52. 8  feet  per  mile 3.52 

Total  descent  340.5  feet 8.73 

8am  of  ascent  and  descent,  1,949  feet.  Average  grade  per  mile,  19.49  feet.  Cnr Ta- 
tars, 10.730<3  57'.  Length  of  carve,  45.16  miles.  Per  cent,  of  carve,  45.16.  Per  cent. 
of  straight  line,  54.84. 

Oradm  on  ucomd  dM$ion,/romibr$t  onehnndred-milepoBt  to  Belton,  Ga. 

Miles. 

Length  of  division '. 55.00 

Length  of  level  grade a 5.11 

Length  of  grades  ascending  eastward : 

From  0  to  20  f<pet  per  mile 3.69 

From  20  to  40  feet  per  mile 3.75 

From  40  to  50  feet  per  mile 2.43 

Gradeaof  5^.8feetpermile 4.89 

Grades  of  58  feet  per  mile 2.40 

Gradea  of  66  feet  per  mile 2.84 

Total  ascent  880  feet 20.00 
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Length  of  grades  descending  eastward : 

From  0  to  20  feet  per  mile 1.73 

Fn»m  20  to  40  feet  per  mile 3.99 

From  40  to  50  feet  per  mile 2.  U 

Grades  of  52.8  feet  per  mile - 10,96 

Grades  of  58  feet  per  mile 2.54 

Grades  of  66  feet  per  mile • 6.51 

Total  descent  1,525  feet 29.89 

Sum  of  ascent  and  descent,  2,405  feet.  Average  grade  per  mile,  43.73  £Mt  Carva- 
tnre,  8.653<3 14'.  Length  of  carve  line,  36.3  miles.  Length  of  straight  line,  18.7  miles. 
Percentage  of  cnrvatare,  66.    Percentage  of  straight  line,  34. 

Orades  on  third  diviBianfivm  BdUm  to  WintersvUle,  Oa. 

ICilea. 

Length  of  division 43.03 

Length  of  level  grade 8.33 

Length  of  grades  ascending  eastward : 

From  0  to  10  feet  per  mile 0.00 

From  10  to  20  feet  per  mile 1.00 

From  20  to  30  feet  per  mile 1.63 

From  30  to  40  feet  per  mile 3.32 

From  40  to  50  teet  per  mile 1.81 

Grades  of  52.S  feet  per  mile 4.52 

Total  ascent  482  feet 12.28 

Length  of  grades  descending  eastward : 

From  0  to  10  feet  per  mile 1.00 

From  10  to  20  feet  per  mile 1.15 

From  20  to  30  feet  per  mile 2. 31 

From  30  to  40  feet  per  mile 3.7:J 

From  40  to  50  feet  per  mile 3.32 

Grades  of  52.8  feet  per  mfle 6. 60 

Grades  of  66  feet  per  mile 4.31 

Total  descent  1,004  feet 22.42 

Som  t>f  ascent  and  descent,  1,486  feet.  Average  grade  per  mile,  34.53  feet.  Cnrva- 
tare, 2.204°.  Length  of  carve,  10.43  miles.  Length  of  straight  line,  32.60  miles.  Per- 
centage of  carve,  24^.    Percentage  of  straight  line,  75f . 

Grades  an  Clayton  division,  from  deflection  from  main  line  at  the  one  hundred  and  iMrtmnth 
mUe-poet  to  oonneotion  unth  Blue  Bidge  Bailroad  at  Saddle  Tnnnel. 

Length  of  division , 14.29 

Length  of  level  grade 2.13 

Length  of  grades  ascending  eastward : 

From  30  to  40  feet  per  mile 0.39 

From  40  to  50  feet  per  mile 0.68 

Grade  of  52.8  feet  per  mile 6.63 

Total  ascent  336  feet 6.60 

Length  of  grades  descending  eastward : 

Grade  of  52.8  feet  per  mile 2.31 

Grade  of  66  feet  per  mile 3.25 

Total  descent  337  feet 5,56 

Sam  of  ascent  and  descent,  673  feet.  Average  grade  per  mile,  47.09  feet.  Corra- 
tnre,  2.343^.  Length  of  carve  line,  9.86  miles.  Length  of  straight  line,  4.43  milss. 
Percentage  of  carve,  69.    Percentage  of  straight  linci  31. 
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APPENDIX  T  2. 

FIRST  SUBDIVISION  OF  THE  NORTHERN*  TRANSPORTATION-ROUTE. 

REPORT  OF  MAJOR  O.  K.  WARREN,  OORPS  OF  ENOINEERS,  UPON  THE  IM- 
PROVEMENT OF  THE  WATER-TRANSPORTATION  ROUTE  FROM  THE  MIS- 
SISSIPPI TO  LAKE  MICHIGAN,  ALONG  THE  WISOONSIN  AND  FOX  RIV- 
ERS.* 

Office  of  the  Chief  of  Engineers, 

Washington^  D.  C,  February  11, 1876. 

Sir  :  I  transmit  herewith  the  fioal  report  of  Maj.  O.  E.  Warren,  Corps 
of  Engineers,  on  the  improvement  of  the  roate  of  water-transportation 
between  the  Mississippi  River  and  Lake  Michigan  along  the  valleys  of 
the  Fox  and  Wisconsin  Bivers,  but  more  especially  relating  to  the  part 
along  the  Wisconsin. 

Examinations  were  made  in  1866  and  instramental  surveys  daring 
1867,  and  some  minor  ones  in  1868  and  1869.  Tbe  canses  of  delay  in 
presenting  this  report  will  be  found  stated  in  it. 

The  Improvement  of  this  roate  is  now  in  charge  of  Maj.  D.  C.  Hona- 
ton«  Corpfl  of  Engineers.  It  forms  part  of  the  northern  transportation- 
rente  between  the  interior  and  the  seaboard,  which  was  directed  to  be 
reported  npon  by  the  act  approved  June  23,  1874.  Major  Houston 
reports: 

The  survey  of  the  WiBConsiD  River,  nnder  the  direction  of  Msjor  Warren,  in  1867, 
eonuios  all  the  information  bearing  upon  the  subject,  so  tea  as  a  survey  can  deter- 
mine it. 

This  is  the  survey  now  finally  reported  npon ;  it  is  the  only  survey  of 
tbe  river  between  Portage  and  the  mouth  that  has  ever  been  made,  and 
tbe  maps  have  not  been  published. 

The  publication  of  these  maps  and  report  now  will  supply  information 
required  by  the  act  first  authorizing  it,  as  well  as  the  more  recent  one 
of  1874.    This  report  closes  with  the  year  1869. 

Major  Warren  has  long  been  conuected  with  western  and  eastern 
river  improvements,  and  his  presentation  of  the  subject  is  intended  to 
bring  out  views  regarding  the  improvement  of  shallow  rivers  of  consid- 
erable slope,  small  volume,  and  movable  bed. 

The  conclusions  reached  by  Major  Warren  are  adverse  to  the  perma- 
nent improvement  of  the  Wisconsin  River  by  a  system  of  canalization 
or  rectification  of  its  low  and  high  water  channels,  and  that  a  canal 
along  its  banks  is  the  only  method  of  permanent  improvement. 

A  plan  of  operations,  with  detail^  estimates  of  cost,  is  given  for  the 
coDstmction  of  a  canal  from  Portage  to  the  mouth,  of  the  capacity  of 
the  Fox  Biver  improvements,  for  (4,000,000,  in  the  space  of  two  years. 

He  is  of  opinion,  however,  that  a  larger  capacity  should  be  adopted, 
and  recommends  location-surveys  to  be  made  to  determine  the  best  line 
for  the  improvement,  as  soon  as  the  requisite  capacity  is  decided  upon. 
Breadth  of  canal  and  locks  rather  than  depth  is  held  to  be  the  ruling 
idea  in  a  canal  adequate  to  steam-navigation,  because  the  depth  at  low 
water  on  the  Upper  Mississippi  must  always  be  limited.  A  transfer  at 
some  point  in  the  way  to  the  seaboard  will  be  necessary,  and  as  the  lake- 
vessels  require  depth,  this  transfer  should  be  made  at  Green  Bay,  the 
canal  being  adapted  to  the  navigation  of  the  steamboats  and  barges  of 
the  Upper  Mississippi. 

*  Printed  as  Sen.  Ex.  Doc.  No.  'i8,  44th  Congress,  Ist  session. 
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The  maps  aod  diagrams  are  not  naraeroas,  and  hare  been  prepared 
with  special  view  to  the  inexpensive  photolithographic  process,  so  that 
their  pnblication  with  the  report  is  recommended. 

The  present  method  of  imiirovement  of  the  Wisconsin  is  on  trial  on 
its  own  merits,  and  it  is  too  soon  for  the  department  to  announce  the 
final  result,  but  the  publication  of  this  report,  with  the  data  it  contains, 
will  enable  others  to  form  an  opinion  of  the  nature  of  the  undertaking, 
and  aid  in  a  more  speedy  solution. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brig.  Oen.  and  Chief  of  Engineers. 
Hon.  W.  W.  Belknap, 

Secretary  of  War. 
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its  agreement,  the  works  of  improvement,  land,  &c.,  were  sold  in  1866 — Green  Bay 
and  Mississippi  Canal  Company  incorporated  by  the  State  August  15, 1866 — Exami- 
nation and  estimates  of  co>^t  of  impn>viog  this  route,  required  by  act  of  Congress 
approved  June  23, 1866— Condition  of  these  rivers,  improvements,  &c,  1866— Con- 
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OF  IMPROYEMBNT.  dtC,  IN  1867— WORKS  OF  IMPROVEMENT  IN  1868— WORKS  OF  IM- 
PROVBMBNT IN  1869— Concluding  rebcarks  to  Chapter  III. 
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REPRESENTATION  OF  SURVEYS  MADE  IN  1867.'68-'69 ;  THEIR  OBJECT  AND 
EXTENT :  MAPS  AND  DIAGRAMS  CONSTRUCTED  FROM  MEASUREMENTS : 
TABLES  OF  HYDRAULIC  DATA;  ANOMALOUS  PHYSICAL  FEATURES  CON- 
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m  the  basin — Climate— Descriptions  op  features  of  the  valley — Definition  of 
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aive  area. 
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cost  of  a  lock— Summary  cost  of  all  the  lift-locks;  of  all  the  guard-locks — Cost  of 
feed-weirs  connected  with  lock ;  of  feed-pipes :  of  culverts ;  of  waste-weirs ;  of 
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Two  wood-outs  and  nine  photolithographic  sketches,  to  accompany  letter-press. 

MAPS  AND  DIAGRAMS. 

Plate  1.  General  map  and  profile  of  the  route,  showing  also  the  outlines  of  sheets  1 

to  8,  inclusive,  on  a  lar^ter  scale. 
Plates  2  to  9,  inclusive,  are  red  need  from  the  twenty-four  sheets  of  the  original  survey 

of  the  Wisconsin  River,  from  Portage  to  its  mouth. 
Plate  10.  Diagram  of  observations  for  stage  of  water  on  Lake  Winnebago,  on  the 

Wisconsin  River,  and  on  the  Mississippi  at  Prairie  dn  Chien,  daring  the  years  ld(>7, 

1868,  and  1869. 


LETTER  OF  TRANSMITTAL. 

Engineer  Office,  United  States  Army, 

Neipport^  B.  i.,  November  26, 1875. 

General  :  I  have  the  honor  to  transmit  herewith  my  final  report  on 
the  transportatiouroate  along  the  Fox  and  Wisconsin  Rivers,  but  more 
especially  relating  to  the  latter  stream. 

The  text  of  the  report  is  divided  into  five  chapters,  each  of  which, 
while  forming  a  component  part,  is  intended  to  be  nearly  complete  ia 
itself. 

Chapter  I  is  a  brief  accx>ant  of  my  different  occapations  since  I  took 
up  this  subject  in  1866  down  to  the  present  year.  This  appears  to  me 
called  for  by  the  length  of  time  taken.  It  also  furnishes  a  means  of 
ready  reference  to  any  of  the  reports  of  the  numerous  other  works  on 
which  I  have  been  engaged  during  this  same  period. 

Chapter  II  is  an  account  of  the  early  history  of  the  route,  which  has 
special  interest  from  its  being  the  pathway  to  the  discovery  of  the  vast 
Mississippi  Valley,  and  as  in  a  measure  certifying  to  its  natural  advan- 
tages, by  showing  that  it  was  the  first  one  to  open  the  great  Northwest 
to  white  men. 
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Chapter  III  is  a  chronological  acooant  of  all  improvements  of  the  ronte 
from  tbe  first  ben^nnings  down  to  1870,  compiled  from  all  available 
soorces.  The  cost,  and  condition  of  the  works,  as  nearly  as  coald  be 
ascertained,  is  given  from  year  to  year;  also,  extracts  from  the  laws, 
and  estimates  of  cost  of  different  kinds  of  improvement  as  designed  by 
diflbrent  engineers. 

^  Chapter  IV  is  an  account  of  the  surveys  made  by  and  under  my  direc- 
tion in  1867,  '68,  '69,  |ind  of  tbe  maps  and  diagrams  prepared.  It  con- 
tains a  description  of  the  river  and  valley  and  of  all  the  features  that 
infiuence  one's  appreciation  of  the  question  of  navigation.  In  this  chap- 
ter are  tables  of  all  the  hydraulic  data  obtained  from  the  measurements 
of  the  survey.  It  concludes  with  an  account  of  some  anomalous  phys- 
ical features  along  the  route,  and  of  the  former  expanse  of  Lake  Win- 
nebago, suggesting  changes  similar  to  what  I  have  shown  to  have  taken 
place  in  regard  to  Lake  Winnepeg,  in  British  America. 

Chapter  V  is  a  presentation  of  the  subject  of  improving  the  route  for 
transportation  along  the  valley  of  the  Wisconsin,  and  no  pains  or  effort 
has  been  spared  to  make  this  as  complete  and  decisive  as  possible.  It 
is  shown  here  that  any  improvement  in  the  natural  bed  of  the  river, 
intended  to  secure  such  commodious  channel  of  navigation  as  the  country 
desires,  is  impracticable. 

The  subject  of  canalization  of  the  river  is  treated  of  at  length.  The 
extent  and  uncertainty  of  the  time  required,  and  the  great  cost  and  un- 
certainty at  best  of  final  success,  condemn  it.  The  plans  of  having 
reservoirs  at  the  sources,  or  of  making  slackwater  navigation  by  dams 
and  looks,  are  shown  to  be  impracticable. 

A  canal  along  the  valley  is  the  only  resource,  and  a  provisional  loca- 
tion for  one  is  made,  with  a  detailed  estimate  of  the  cost  of  constructing 
it,  if  made  of  the  same  character  and  capacity  as  the  present  locks 
along  the  Lower  Fox  Biver.  This  estimate  amounts  to  $4,000,000,  and 
the  time  required  to  complete  it  is  two  years,  if  pushed  with  all  practi- 
cable dispatch. 

The  feasibility  of  a  canal  of  moderate  expense  being  established,  while 
no  other  plan  seems  practicable  in  my  judgment,  justifies  urging  an  im- 
mediat  and  thorough  survey  for  determining  the  route  best  for  the 
canal.  This  survey  should  have  in  view  the  selection  of  the  best  route 
for  a  canal  of  the  capacity  of  the  existing  improvement  on  the  Lower 
Fox  Biver,  and  also  for  such  a  more  capacious  channel  as  may  be  needed 
in  the  proximate  future  when  the  through  route  shall  have  become 
established. 

The  report  is  so  divided  into  chapters,  with  tables  of  contents,  that  it 
will  be  unnecessary  to  read  it  all,  unless  the  reader  desires  information 
upon  all  of  the  general  subjects  lutb  which  the  chapters  divide  it. 

To  facilitate  the  presentation  of  the  subjects,  a  few  small  plates  of 
octavo  sise  have  been  prepared  for  the  text,  if  printed ;  and  in  this  case 
the  original  map^  scale  of  2  miles  to  an  inch,  the  general  map  and  profile 
of  the  route  from  Green  Bay  to  the  Missis^iippi,  and  a  diagram  of  river- 
gauge  carves  should  be  photollthographed. 

I  have  in  this  report  said  nothing  of  the  importance  of  the  ronti  as  a 
line  of  water-transportation.  Its  importance  is  here  taken  as  already 
well  established.  This  matter  was  treated  of  by  me  in  the  annual  re- 
l)ort  of  the  Chief  of  Engineers  for  1868,  pp.  357-359. 

There  are  three  appendixes  to  the  report,  which  may  be  useful  for 
reference,  but  which  I  do  not  think  need  to  be  published.  A  is  a  re- 
port of  Assistant  D.  W.  Wellman,  from  which  I  have  taken  part  of  the 
description  of  the  valley  in  Chapter  I V ;  B  is  the  details  of  the  estimates 
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of  costs  of  canal-locks  on  the  provisional  canal  location ;  G  is  the  de- 
tailed specifications  of  the  material  and  maiiner  of  constrncting  compos- 
ite locks. 

Very  respectfally, 

G.  K.  WARREN, 
Maj.  of  Engineers  and  Bvt  Maj.  Qen,^  U.  8.  Army. 
Bvt.  Maj.  Gen.  A.  A.  Humphreys, 

Brigadder- General  and  Chief  of  EngineerSj  U.S.  A. 


REPORT. 
Chapter  I. 

AN  EXPLANATION  OF  THE  DELAY  IN  NOT  SOONER  COMPLETING  THIS 
report,  BEING  A  GENERAL  STATEMENT  OF  OCCUPATION  ON  PUBLIC 
DUTIES  FROM  1866  TO  1874,  INCLUSIVE. 

In  giving  an  account  of  the  time  taken  by  me  in  completing  this  final 
report  on  the  improvement  of  the  route  of  water-transportation  along 
the  Fox  and  Wisconsin  Rivers  (more  particularly  of  the  latter  stream), 
it  will  be  necessary  to  refer  to  the  other  work  I  have  had  to  carry  on  at 
the  same  time,  in  order  that  a  proper  allowance  may  be  made  for  the 
slow  progress  in  this  one.  This  duty  was  begun  under  the  act  of  Con- 
gress making  appropriations  for  certain  river  and  harbor  works  approved 
Jnne  23, 1866,  and  was  assigned  to  me  by  instructions  from  the  Chief 
of  Engineersi  United  States  Army,  dated  July  31,  and  August  2,  fol- 
lowing. 

By  these  instructions  my  headquarters  were  established  at  Saint  Paul, 
Minn.,  which  place  I  reached  early  in  August,  and  at  once  set  to  work 
to  organize  surveying  and  reconnoitering  parties  for  the  different  works 
intrusted  to  me,  and  to  gain  the  preliminary  knowledge  necessary  to 
make  proper  organizations,  and  to  properly  equip  and  instruct  them. 
It  was  a  field  remarkably  free  from  acquired  engineering  data,  so  that 
while  the  acquisition  of  what  was  known  was  easy,  it  lelt  nearly  every- 
thing yet  to  be  determined. 

The  duties  assigned  me,  along  with  that  which  is  the  subject  of  this 
report,  wer^  to  make  ** surveys  and  examinations,^  first  "of  the  Missis- 
sippi River  between  Fort  Snelling  and  the  Falls  of  Saint  Anthony,  and 
the  Upper  or  Rock  Island  Rapids  of  the  Mississippi,  with  a  view  to 
ascertain  the  most  'feasible  means  joI  economizing  the  water  of  the 
stream,  of  insuring  the  passage  at  all  navigable  seasons  of  boats  draw- 
ing 4  feet  water;''  second,  "of  the  Minnesota  River  from  its  mouth  to 
the  Yellow  Medicine  River,  in  order  to  ascertain  the  practicability  and 
expense,  by  slackwater  navigation  or  otherwise,  of  securing  the  con- 
tinued navigability  of  said  otream  during  the  usual  season  of  naviga- 
tion f  third,  "of  the  Zumbro  River,  Minnesota:"  fourth,  "of  the  Can- 
non River,  Minnesota ;"  fifth,  "of  the  Fox  and  Wisconsin  Rivers,  in  the 
State  of  Wisconsin  f  sixth,  "to  examine  and  report  uik)u  the  subject 
of  constructing  railroad- bridges  across  the  Mississippi  River  between 
Saint  Paul,  in  Minnesota,  and  Saint  Louis,  in  the  State  of  Missouri,  upon 
such  plans  of  construction  as  will  offer  the  least  impediment  tp  navi- 
gation." 

The  act  of  Congress  provided  for  a  survey  and  examination  of  the 
Saint  Croix  River  above  the  ledge,  and  as  it  was  supposed  the  stream 
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referred  to  was  the  one  forming  part  of  the  boundary  between  the  States 
of  Wisconsin  and  Minnesota,  this  was  also  intrusted  to  me.  Tbe  exam- 
ination, however,  disclosed  no  such  locality  on  this  river  as  the  '^  ledge," 
and  it  was  afterward  ascertained  that  the  river  designated  in  the  act  of 
Ck>Dgres8  was  the  one  forming  part  of  the  boundary  between  the  State 
of  Maine  and  the  foreign  province  of  New  Brunswick,  and  I  was  re- 
lieved of  further  consideration  of  it. 

My  estimate  of  the  cost  of  making  these  examinations,  surveys,  and 
reports  was  $70,000,  but  as  they  could  not  be  made  this  season,  and  as 
the  act  of  Congress  required  a  report  to  be  submitted  at  the  next  ses- 
sion, the  work  was  laid  out  so  as  to  gain  a  general  knowledge  of  the 
whole  field,  at  an  estimated  ^x)st  of  $21,000,  and  thus  comply,  as  far  as 
practicable,  with  tlie  law.  It  is  unnecessary  to  state  here  auy  of  the 
details  of  the  different  examinations,  except  that  of  the  Fox  and  Wis- 
coDsin  Rivers.  For  makiug  this,  al>ont  $2,000  was  allotted,  and  it  wa» 
given  in  charge  of  Bvt.  Maj.  Charles  E.  Suter,  United  States  Engi- 
neers, with  instructions  as  to  the  character  of  the  examination  to  be 
made.  I  gave  my  personal  attention  almost  entirely  to  the  Mississippi 
between  the  Falls  of  Saint  Anthony  and  Saint  Louis,  only  examining: 
tbe  Wisconsin  Biver  at  its  juoction  with  the^  Mississippi. 

The  results  of  all  our  work  that  season,  as  well  as  could  then  be  ex- 
hibited, were  given  in  my  report  dated  January  21,  1867,  printed  as- 
Honse  Ex.  Doc.  No.  58,  Thirty-njntli  Congress,  second  session.  In  this 
report,  pages  41  and  42,  and  pages  73  to  103,  inclusive,  relate  entirely  to- 
tbe  Fox  and  Wisconsin  Rivers.  A  general  map,  on  a  scale  of  6  miles 
to  an  inch,  accompanying  this  report,  was  published  at  the  office  of  the 
Chief  of  Engineers,  United  States  Army,  but  it  is  not  bound  with  the 
regular  public  documents,  as  published  by  Congress.  This  report  was 
not  reprinted  in  the  succeeding  annual  report,  as  has  been  customary^ 
since ;  the  important  parts  of  it  have  therefore  been  incorporated  in  this- 
report,  in  Chapter  III.  The  examination  of  the  Wisconsin  Kiver,  iUi 
1866,  showed  a  necessity  for  a  thorough  survey  of  it,  a  thing  which  ha<l 
never  yet  been  done.  This  was  duly  reported,  and  an  estimate  of 
$15,000  was  submitted  for  makiug  such  survey. 

Progress  made  in  1867. — The  act  making  appropriations  for  rivers  and 
harbors,  &c.,  was  approved  March  2, 1867.  Before  anything  could  be 
dooe  on  the  Wisconsin  I  was  employed,  as  a  member  of  the  Board  of 
Engineers  at  Keokuk,  Iowa,  to  report  upon  tbe  plan  of  improving  the 
navigation  at  the  Des  Moines  Eapids  of  the  Mississippi  by  means  of  a 
caoaU  This  occupied  me  exclusively  from  March  22  to  May  15,  and  on 
returning  to  Saint  Paul  preparations  for  making  tbe  survey  of  the 
Wisconsin  were  at  once  commenced,  by  setting  up  river-surface  gauges 
and  preparing  quarter- boats,  &c.  There  was  an  allotment  of  94(»,00(V 
made  this  year  fur  conducting  surveys  on  the  Wisconsin  Elver  and 
Upper  Mississippi  River.  There  were  also  appropriations  of  $96,000  for 
building  and  operating  two  dredge  and  suHg  boats  on  the  Mississippi ; 
of  $40,000  for  one  such  boat  on  the  Wisconsin  Kiver ;  and  of  $37,500 
for  leipoving  snags  and  bowlders  from  the  Minnesota  Biver.  Tbe  report 
we  had  rendered  of  the  result  of  tbe  examination  of  the  Zumbro  and 
Cannon  Rivers  failed  to  procure  for  them  any  appropriation  from  Con- 
gress. 

The  amount  of  work  on  my  hands  prevented  my  giving  my  personal 
attention  to  any  one  of  them  continuously,  and  the  survey  of  the  Wis- 
consin, from  Portage  City  to  its  mouth,  was  placed  in  charge  of  Major 
Suter.  High  water  prevented  a  commencement  of  the  survey  until 
August  26,  and  it  was  finished  to  the  Mississippi  River,  a  distance  of 
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119  miles,  on  the  6th  of  November.  An  accoant  of  this  sarvey  will  be 
friven  in  another  place.  The  dredge  and  snag  boat  for  the  WiscooBin 
River  was  not  procured  this  year.  The  method  of  dredging  proposed 
was  to  scrape  the  crest  of  the  sandbar  down  the  stream,  and,  as  the 
operations  were  in  a  measnre  experimental,  it  was  thonght  t^est  to  limit 
these  to  the  two  boats  on  the  Mississippi  River.  The  smallest  of  these 
boats  was  nnable  to  operate  at  the  mouth  of  the  Wisconsin,  where  she 
was  tried,  because  of  the  very  shoal  water.  Gapt.  D.  W.  Wellman,  civil 
engineer,  was  however  employed,  ont  of  the  fund  for  this  Wisconsin  boat, 
to  accompany  the  surveying  party,  and  while  aiding  it,  gain  such  knowl- 
edge as  would  enable  him  to  best  provide  for  the  wants  of  navigation  on 
that  stream.  Notwithstanding  every  effort  that  was  made  to  make  the 
survey-funds  hold  out,  they  became  so  exhausted  that  most  of  the  assist- 
ants had  to  be  discharged  in  December,  before  the  notes  were  all  plotted 
even  in  pencil.  Captain  Wellman  aod  two  assistants  were  retained,  who 
continued  the  labor  of  plotting  and  constructing  maps. 

There  was  a  brief  annual  report  submitted  by  me  September  14, 1867. 
(See  Annual  Report  of  Chief  of  Engineers  of  that  year,  pp.  259  to  263.)  I 
also  made  a  personal  examination  of  the  Wisconsin  River,  from  the 
upper  railroad-bridge  dowfi  to  the  mouth. 

ProgreM  in  1868.— In  January,,  1868,  Major  Snter  was  relieveil  from 
duty  with  me,  and  I  placed  the  completion  of  the  maps  in  the  hands  of 
Captain  Wellman,  who  continued  the  work,  assisted  by  Messrs.  Dukes 
and  Rich.  An  additional  allotment  of  $14,000  from  the  appropriation 
for  surveys  enabled  me  to  continue  the  office- work  on  the  Wiscousia 
maps,  and  also  on  those  of  the  Mississippi. 

On  April  6,  at  the  urgent  solicitation  of  friends  of  the  Wisconsin  River 
improvement;  I  made  a  report  of  progress,  which  was  printed  as  House 
Ex.  Doc.  No.  247,  Fortieth  Congress,  second  session,  la  that  report  tbe 
condition  of  the  maps  at  that  time  is  stated,  and  on  p.  5  the  importance 
of  these  river-surveys  is  treated  of.    (See  also  pp.  7  and  8.) 

On  April  18, 1868, 1  also  made  a  report  on  tbe  harbor  of  Alton,  III. 
(See  House  Executive  Document  No.  257,  Fortieth  Congress,  second 
seasion.) 

The  propositions  which  were  about  this  time  being  urged  in  Con- 
gress to  authorize  the  bridging  of  the  Ohio  River,  at  Bellaire  and  Park- 
ersburg,  caused  my  being  sent  for  by  the  chairman  of  the  Senate  Com- 
mittee on  Post-Offices  and  Post-Roads,  for  consultation.  This  was  owing 
to  my  having  been  engaged  on  the  investigation  of  the  general  subject 
of  bridging  the  Bfississippi.  I  then  went  to  Stenbenville  and  surveyed 
the  bridge  across  the  Ohio  at  that  place.  The  report  of  this,  dated 
June  29,  is  included  in  the  report  of  the  committee  dated  July 
16,  printed  as  Senate  Report  No.  168,  Fortieth  Congress,  second 
session.  1  aided  in  the  pref)aration  of  the  committee  report,  and  the 
bill  to  regulate  bridging  the  Ohio  River  submitted  with  it. 

This  session  of  Congress  made  no  additional  appropriation  for  surveys 
or  completing  maps,  and  that  on  hand  was  used  to  complete  the  plotting 
and  construction  of  the  maps  in  pencil,  and  to  supply  any  omissions  in 
the  former  field-work  that  became  a)>parent  when  the  notes  were  all 
worked  up.  The  annual  report,  dated  August 31, 1868,  pages  301  to  30a 
of  the  printed  Annual  Report  of  the  Chief  of  Engineers  for  1868,  gives 
the  condition  of  the  maps  at  that  date.  The  field-notes  had  all  beeu 
plotted  on  a  scale  of  200  feet  to  an  inch,  making  twenty-four  sheets, 
each  10  feet  long.  These  had  been  reduced  to  a  scale  of  two  inches  to 
a  mile,  but  nearly  everything  was  still  in  pencil. 

On  pages  351  to  363  is  a  comparison  of  several  plans  of  improving  the 
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WiscoDsiD  Birer,  which  iodioates  that  a  canal,  in  part  or  whole  of  the 
ditttauce  along  tbe  valley,  would  be  the  most  reliable  one.  It  was  seen 
Irom  this  that  a  eipeoial  location-survey,  to  estimate  the  cost  of  a  canal, 
was  very  desirable,  bnt  as  there  were  no  adequate  funds  for  doing  it,  I 
was  compelled  to  limit  myself  to  making  additional  examinations  and 
measurements,  so  as  to  define  the  outline  of  tbe  foot  of  the  bluffs  and 
terraces,  and  obtain  the  approximate  altitude  of  the  terraces,  where  the 
survey  had  failed  to  do  so.  Some  accurate  additional  information  was 
obtained  from  the  maps  and  profiles  kindly  furnished  us  by  tbe  officers 
of  the  Milwaukee  and  Saint  Paul  Railway  Company.  These  additional 
examinations  occupied  Captain  Wellmau  and  one  assistant  during  the 
autumn.  I  made  a  personal  examination  of  the  entire  line  of  the  Fox 
and  Wisconsin  route,  and  purchased  the  small  steamboat  Winneconne, 
to  remove  snags  from  tbe  Wisconsin,  but  the  water  was  too  low  to  make 
any  use  of  her  that  season. 

The  operations  on  the  Mississippi  and  Minnesota  Rivers,  &c.,  gave  me 
a  gooddealof  work.  (See  Annual  Report  of  Chief  of  Engineers  for  1868, 
pp.  299  to  385,  inclusive.)  In  addition,  a  survey  of  the  battle-field  of 
Gettysburg  was  begun  under  my  direction,  and  early  in  October  I  was 
appointed  one  of  a  special  commission  to  examine  into  tbe  condition  of 
the  Union  Paciflc  Railroad  and  the  other  branch  lines  east  of  tbe  Rocky 
Mountains.  Had  I  known  the  labor  and  time  this  was  to  take  from  me, 
I  should  have  plead  inability  to  perform  it  while  retaining  charge  of  my 
other  works.  We  did  not  finish  the  work  of  this  commission  until 
December  11.  I  then  returned  to  Saint  PauU  where  I  was  unable  to 
attend  to  anything  but  the  disbursements  and  similar  matters. 

FrogrtM  in  1869. — On  Jannary  15, 1  was  made  a  member  of  tbe  joint 
commission  to  examine  the  line  of  the  Union  Pacific  and  tbe  California 
Central  Railroads,  to  report  u|)on  their  condition  and  point  out  the  proper 
line  on  which  the  two  roads  should  unite.  Tbe  work  on  this  commission 
occupied  all  my  time  in  tbe  field  till  April,  and  after  that  until  May  15, 
in  Washington,  and  the  labor  was  very  exhausting.  The  report  was 
published  by  the  Interior  Department,  but  not  generally  distributed . 
When  this  labor  ende<1, 1  was  ap|K)iuted  commissioner  to  examine  and 
report  upon  the  five  last  completed  sections  of  the  Union  Pacific  Rail- 
road :  after  doing  which  I  returned  to  Saint  Paul  on  July  14.  Here  I 
fonna  a  large  accumulation  of  work  requiring  my  attention,  but  had  to 
at  once  leave  it  again  to  take  charge  of  the  construction  of  tbe  bridge 
across  tbe  Mississippi  at  Rock  Island.  A  curious  complication  of  re- 
quirements had  arisen  here  from  incompatible  conditions  in  tbe  acts  of 
Congress  relating  to  the  kind  of  bridge  and  its  cost,  or,  at  least,  if  not 
incompatible  in  reality,  the  authorized  interpretation  of  the  laws  made 
them  so.  The  attention  of  every  one  under  my  control  was  at  once 
given  to  this  matter  to  tbe  exclusion  of  everything  else,  and  by  the  20th 
of  September  (the  date  of  my  annual  report  for  1869)  a  solution  was 
reached  as  far  as  it  was  possible,  and  everything  put  in  train  for  pro- 
ceeding with  tbe  bridge  in  tbe  way  which  it  has  since  been  completed. 
My  connection  with  tbe  Pacific  Railroad  commissions  aided  me  very 
much  at  Bock  Island,  although  both  greatly  interfered  with  the  report 
on  the  Wisconsin,  which  is  the  occasion  of  their  being  mentioned  here. 

The  Wisconsin  River  is  again  reported  on  by  me  in  the  printed  Annual 
Report  of  tbe  Chief  of  Engineers  for  1869,  pp.  190  and  191,  my  whole 
report  ooonpying  pp.  187  to  2L1,  inclusive.  I  there  recommend  that 
|100,0(Mrbe  appropriated  to  test  the  practicability  of  improving  tbe 
navigation  by  wing  dams,  before  finally  resorting  to  the  project  for  a 
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canal,  which  my  study  and  experience  were  leading  me  to,  notwith- 
standing such  plan  foand  little  favor  with  the  public. 

The  office  work  on  the  maps  was  nearly  suspended  from  June  till 
November.  Captain  Wellman  resurveyed  the  vicinity  of  the  railroad- 
bridges  to  ascertain  the  changes  in  the  river-bed  at  these  places.  He 
then  submitted  a  general  report,  which  closed  his  connection  with  the 
work. 

In  September  and  October,  1869,  the  Winneconne  was  employed 
removing  snags  and  impendiug  and  fallen  trees  from  the  shores  between 
Portage  City  and  Sauk  City.  The  obstructions  thus  removed  ar<5  every 
year  recurring,  and  the  remedy  is  but  a  temporary  one. 

In  October  of  this  year  I  engaged  Mr.  Jacob  Blickensderfer,  an  ex- 
perienced canal-engineer,  and  together  we  examined  the  whole  route 
along  the  Fox  and  Wisconsin  Rivers,  and  afterward,  with  such  data  as 
we  possessed,  made  an  approximate  location  for  a  canal  along  the  Wis- 
consin Biver,  and  prepared  detailed  estimates  of  cost  of  constructing  it. 
A  large  force  was  now  employed  in  inking  and  lettering  the  maps,  but  I 
could  not  take  up  the  preparation  of  the  final  report,  because  of  the 
necessity  I  was  under  of  preparing  a  report,  to  be  submitted  to  Con- 
gress, pointing  out  required  modifications  of  the  laws  in  regard  to  the 
Bock  Island  bridge  before  the  building  of  the  superstructure  could  be 
commenced.  The  data  for  this  report  had  been  obtained  during  the 
summer  and  autumn  by  my  assistant.  Major  Benyaurd,  United  States 
Engineers,  and  I  completed  it  on  December  4.  It  is  printed  as  House 
Executive  Document  No.  31,  Forty-first  Congress,  second  session.  The 
remainder  of  December  was  employed  in  attending  to  the  current  office- 
business. 

The  other  works  carried  on  under  me  in  1869  were  the  operations  of 
the  dredge  and  snag  boats  on  the  Upper  Mississippi,  the  survey  and 
construction  of  map  of  the  battle-field  of  Gettysburg,  and  the  con- 
struction of  a  wagon-road  from  Duluth  to  the  Bois-Fort  Indian  reser- 
vation. 

Progress  in  1870.^The  winter  at  Saint  Paul  was  one  of  unusual 
changes  of  temperature,  the  thermometer  being  frequently  above  the 
temperature  of  melting  snow,  so  that  affections  of  the  throat  and  lungs 
became  very  prevalent.  I  was  well  worn  out  with  the  long-continued 
hard  labor,  and  suffered  so  much  from  colds  that  I  could  do  but  little 
work  in  January.  However,  on  the  12th,  I  made  a  brief  report  in  regard 
to  the  Falls  of  Saint  Anthony,  which  is  printed  as  House  Executive 
Document  No.  118,  Forty-first  Congress,  second  session. 

I  finally  was  taken  sick  with  pneumonia,  which  confined  me  to  my 
bed  nearly  six  weeks  and  left  me  in  a  very  enfeebled  condition.  While 
I  was  sick  the  order  came  (General  Orders  No.  16,  February  7,  1870), 
directing  me  to  complete  my  reports,  and  not  later  than  the  first  of 
April  proceed  to  Detroit  and  take  charge  of  the  survey  of  the  lakes. 
My  health,  however,  would  not  permit  me  to  do  this,  and  at  my  request 
anotber  ofi&cer  was  sent  to  the  lake  survey,  and  I  was  allowed  till  the 
31st  of  May  to  gain  strength  and  prepare  to  turn  over  my  duties  to  my 
successor,  who  had  been  named  when  the  order  of  February  7  was  made. 

On  April  30  I  submitted  a  report  on  the  subject  of  reservoirs  on  the 
headwaters  of  the  Mississippi  (see  House  Ex.  Doc.  No.  285,  Forty-first 
Congress,  second  session),  and  on  May  24  a  report  on  the  Duluth  aud 
and  Bois  Fort  reservation  road  (see  Senate  Ex.  Doc.  No.  104,  Forty-first 
Congress,  second  session).  On  turning  over  my  works,  on  May  31, 1 
made  a  report  on  the  condition  of  them,  and  suggested  plans  for  con- 
tinuing operations.    (See  Annual  lleport  of  the  Chief  of  Engineers  for 
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1870,  pp.  226  and  227,  for  what  relates  to  the  Wisconsin  Kiver;  pp.  224 
to  2S9  relate  to  my  Western  works,  and  pp.  444  to  454  to  Eastern  works.) 

My  new  station  was  fixed  at  Newport,  K.  I.,  and  I  was  authorized  to 
take  with  me  sach  notes,  drawings,  &c.,  as  were  needed  to  complete  my 
final  reports.  Everything,  however,  was  left  with  my  successor  this 
season  for  reference,  and  directions  were  given  to  make  copies  of  all 
needed  for  continuing  improvements,  assistants  being  employed  under 
my  direction  for  this  purpose.  There  had  been  very  little  work  doing 
at  my  new  station  prior  to  my  arrival,  and  it  promised  to  afford  me  an 
opportunity  for  uninterrupted  employment  on  the  unfinished  reports, 
which  related  to  the  Minnesota  Kiver,  the  Wisconsin  Biver,  to  the 
Upper  Mississippi  Biver,  and  to  the  bridges  on  the  Mississippi  Biver. 

Congress,  however,  made  provision  for  a  number  of  improvements 
and  surveys  in  my  new  district,  and  as  this  was  my  first  experience  in 
harbor-works  on  large  bodies  of  water,  my  time  was  much  taken  up  in 
studies  of  the  subject  as  well  as  in  carrying  out  the  improvements.  I 
also  had  to  report  on  the  proposals  for  the  superstructure  of  Bock  Island 
bridge,  and  was  engaged  a  large  part  of  the  autumn  on  the  Board  of 
Engineers  on  the  Ohio  Biver  bridges  (see  Annual  Beport  of  Ohief  of 
Engineers  for  1871,  pp.  397  to  457),  and  the  international  bridge  across 
the  Niagara  Biver  (see  Annual  Beport  of  Chief  of  Engineers  for  1871, 
pp.  217  to  221),  which,  with  my  duties  at  Newport  and  some  minor  oper- 
ations, allowed  no  time  for  other  work. 

Progress  tn  1871. — ^The  completion  of  the  reports  on  the  bridges  on 
the  Ohio  Biver  and  the  Niagara  Biver,  and  other  work,  engaged  ine  till 
March,  at  which  time  I  had  the  Wisconsin  and  other  unfinished  Western 
river  work  sent  to  me.  A  thorough  revision  of  all  the  maps  and  sections 
was  made  in  this  year,  and  complete  tracings  made  of  them  and  sent  to 
the  Ohief  of  Engineers.  Some  parts  of  the  map,  on  a  scale  of  2  inches  to 
the  mile,  have  been  published  with  Colonel  Houston's  reports. 

The  improvement  of  the  Wisconsin  by  means  of  wing-dams  was  begun 
this  season,  under  Col.  D.  C.  Houston,  Onited  States  Engineers,  and  he 
visited  me  hi  June,  and  I  gave  him  my  views  on  the  subject.  He  states 
iu  his  annual  report  that  he  could  not  commence  work  earlier  than  June 
for  want  of  necessary  maps  iu  my  possession ;  but  this  was  not  my  fault. 
AU  the  maps  he  needed  for  commencing  had  been  copied  the  summer 
previous,  and  left  with  the  officer  in  charge  of  the  work.  In  some  way 
they  were  mislaid,  and,  as  soon  as  I  was  informed  of  it,  other  copids 
were  made.  Colonel  Houston  reported  the  result  of  this  year's  opera- 
tions with  wing-dams  as  very  satisfactory. 

Besides  my  duties  at  Newport  this  year  (see  Annual  Beport  of  Chief 
of  Engineers  for  1871,  pp.  727  to  828,  inclusive),  I  was  a  member  of  a 
Board  of  Engineers  to  report  upon  the  alterations  in  the  Cincinnati 
bridge,  and  of  another  on  the  harbor  of  Chicago. 

Progress  in  1872. — My  attention  having  been  called  to  the  success  of 
the  improvement  of  the  Garonne  Biver,  in  France,  by  a  brief  account  of 
it  in  a  report  by  Major  Merrill,  United  States  Engineers,  on  the  harbor 
of  Saint  Lonis,  made  to  the  mayor  of  that  city  in  1869, 1  obtained  copies  of 
the  reports  of  M.  Baumgarten  and  M.  Fargue,  published  iu  the  '^Anuales 
des  Pouts  et  Cbauss^es,"  for  the  purpose  of  making  an  estimate  of  the  cost 
and  piobable  result  of  applying  a  similar  plan  to  the  Wisconsin  Biver. 
M.  Eanmgarten's  work  we  translated,  reducing  the  measures  to  English 
ones,  and  copied  the  maps  and  diagrams,  which  it  seems  to  me  very 
desirable  to  have  published.  This  work  would  convey  a  great  deal  of 
useful  iuformation,  and  correct  some  important  misconceptions  of  river- 
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improvemeDts.    The  work  will  be  acrain  referred  to  when  treatiog  of  the 
improvemeDt  of  the  Wisoonsia  Biver. 

This  year,  besides  my  duties  at  my  station,  which  were  very  exten- 
sive (see  Annual  Report  of  Chief  of  Engineers  for  1872,  pp.  815  to  d55, 
inclnsive),  I  made  a  report  on  the  subject  of  bridging  the  Mississippi  at 
La  Crosse  (Annual  Report  of  Chief  of  Engineers  for  1873,  pp.  554  to 
563),  and  one  upon  the  bridge  across  th«  Missouri  at  Saint  Joseph^and  its 
auxiliary  works.  I  was,  besides,  a  member  of  a  board  of  Engineers  on  the 
Mississippi  River,  between  the  mouth  of  the  Illinois  River  and  Meramec 
River  (Annual  Report  for  1872,  pp.  358  to  366),  and  was  engaged  abont 
one.mouth  in  Washington  as  a  witness  in  a  suit  brought  against  the 
United  States  by  the  contractors  for  the  masonry  of  the  Rook  Island 
bridge. 

Some  considerable  work,  however,  was  done  in  preparing  the  mate- 
rial for  the  Wisconsin  River  report,  but  there  was  not  enough  time  to 
write  it  out  connectedly. 

Progress  in  1873. — ^Yery  considerable  progress  was  made  in  the  Wis- 
consin report  in  Jannaij  and  February,  but  a  stop  was  made  on  the 
passage  of  the  act  for  rivers  and  harbors  on  March  3,  as  it  was  neces- 
sary that  the  work  at  this  station  should  be  at  once  resumed  (see  An- 
nual Report  for  1873,  pp.  947  to  1051).  The  remainder  of  this  year  was 
taken  up  with  these  duties  and  with  service  as  member  of  the  Board  of 
Engineers  on  bridging  the  navigable  channels  between  Lakes  Huron 
and  Erie  (see  Annual  Report  of  Chief  of  Engineers  for  1874,  pp.  587  to 
636) )  as  member  of  (he  Board  of  Engineers  on  the  bridge  at  Saint  Louis 
(see  Annual  Report  of  Chief  of  Engineers  for  1874,  pp.  636  to  680) ;  and 
of  the  Board  of  Engineers  on  the  Fort  Saint  Philip  Canal  project  (see 
Annnal  Report  of  Chief  of  Engineers  for  1874,  pp.  823  to  854).  The 
duties  on  these  boards  occupied  me  almost  exclnsively  six  months. 

Progress  in  1874. — Early  in  this  year  I  prepared,  with  great  care,  a 
report  on  the  previous  season's  o|)erations  near  Edgartown,  Mass.  On 
the  30th  of  June  I  was  relieved  of  about  half  my  duties  at  my  Newport 
station;  and  the  closing  up  of  the  different  works,  so  as  to. make  a 
proper  transfer,  consumed  a  good  deal  of  time.  For  the  duties  at  New- 
l>ort,  see  Annnal  Report  of  Chief  of  Engineers  for  1874,  pp.  183  to  289, 
vol.  2.  In  the  summer  I  was  made  a  member  of  the  commission  on  the 
reclamation  of  the  overflowed  lands  of  the  Lower  Mississippi.  I,  how- 
ever, got  on  my  former  Western  river  operations,  and  completed  the  final 
report  on  the  Minnesota  River  (see  Qouse  Ex.  Doe.  No.  76,  Forty- 
third  Congress,  second  session,  republished  in  Annual  Report  of  Chief 
of  Engineers  far  1875,  pp.  380  to  451).  I  also  nearly  finished  the  Wis- 
consin report,  and  probably  would  have  finished  it  if  I  had  not  had  to 
attend,  early  in  December,  the  meetings  of  the  commission  on  over- 
flowed lands  at  Washington.  This  duty  was  not  finished  till  near  the 
middle  of  January  (see  report  printed  as  House  Ex.  Doc.  No.  127,  Forty- 
third  Congress,  second  session,  reprinted  in  Annual  Report  of  Chief  of 
Engineers  for  1875,  pp.  536  to  678). 

During  1874  I  had  an  opportunity  for  the  first  time  to  study  the  large 
publication  in  relation  to  the  construction  of  the  great  Ganges  Canal  in 
India,  written  by  Colonel  Cantley,  of  the  royal  engineers. 

During  the  present  year  (1875)  I  have  spent  all  the  spare  time  I  could 
get  in  working  up  the  data  on  the  Upper  Mississippi  River  survey,  some 
of  which  was  applicable  to  questions  arising  in  the  present  report,  and 
also  in  revising  and  partly  rewriting  this  report.  It  has  been  a  long  and 
in  many  respects  a  tiresome  task,  which  is  now  completed.  The  frequent 
interruptions  and  long  intervals  at  which  it  was  suspended  caused  each 
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time  a  strong  mental  effort  to  recover  what  had  passed  oat  of  the  mind 
under  the  pressure  of  intervening  oconpation.  Much  of  the  interest  be- 
longing to  the  subject  was  thus  wasted  or  lost.  I  have  had  the  faithfal 
assistance  of  a  number  of  engineers,  among  whom  I  wonld  especially 
name  Messrs.  D.  W.  Wellman,  W.  W.  Rich,  and  J.  P.  Cotton. 

The  expense  of  the  examinations  and  surveys  in  1866, 1867, 1868, 1869, 
together  with  the  construction  and  copying  of  the  original  maps  and  the 
preparation  of  this  report  and  the  diagrams  to  illustrate  it,  has  been 
about  $39,000.  This  is  exclusive  of  my  own  labor  and  that  of  Major 
Sater. 


Chapter  II. 

EABLIEST  HISTORICAL  ACCOUNTS  OF  THE  ROUTE   OF  THE   FOX   AND 

WISCONSIN  RIVERS. 

iHTROnUCTOIlY  BEMABKS— HlOTORT   OF  DISOOVKRT,  AC.,  BT  JOHN  G.  ShSA— Events 

leading  to  disoovery— Adventores  of  the  Siear  Nicolet,  A.  D.  1639— Disoovery  delayed 
by  Indian  ware— DiscoTeries  by  Fatber  Marqnette  and  tbe  Sienr  JoUiet— Captivity 
of  and  diaooveriee  by  Fatber  Hennepin,  1680-'81— His  rescue  by  Lientenant  Da  Luth — 
Early  History  of  M ichioan,  by  0.  Lanman — Condition  of  the  conntry  at  the 
time  of  English  oeonpation  in  1760— Condition  not  obanged  by  the  English  oocnpa- 
tion,  wbich  nominally  ended  in  178:{— Wonderful  ehanges  wrought  by  tbe  Ameri- 
ran  Repoblio— Notr  by  Jonathan  Carver,  1766— Recommendation  of  Libut. 
Z.  M.  Funs,  UNrrsD  STATEd  Army,  160&— Rbport  of  Major  Long,  United 
States  Army,  1817  and  1819— Map  of  the  route,  by  Capt.  H.  WHrriNOi  Fifth 
United  States  Infantry,  1819,  with  notes— Conclusion  of  chapter. 

INTRODUCTORY  REMARKS. 

A  very  iDteresting  natnral  featare  is  presented  by  the  coaraes  of  tbe 
Wisconsin  and  Fox  Bivers.  They  flow  toward'  each  other  to  within  1} 
miles  of  meeting,  and  then,  turning  in  opposite  directions  (although 
separated  only  by  a  low  jplain,  across  which  their  floods  intermingle),  the 
waters  of  the  one  pursue  a  southerly  course  to  the  distant  Onlf  of  Mex- 
ico, and  those  of  the  other  a  northerly  direction  to  the  equally  remote 
ocean-receptacle,  the  Gulf  of  Saint  Lawrence.  Each  of  these  termini 
was  a  region  beyond  the  bounds  of  the  knowledge  of  the  aboriginals  on 
the  banks  of  the  two  rivers.  While  all  relating  to  the  distant  seas  to 
which  these  waters  flowed  was  to  them  a  mystery,  they  could  yet  readily 
appreciate  the  advantages  the  near  approach  of  the  two  streams  afforded 
them  as  an  easy  route  of  6ommttnication  between  the  Mississippi  and 
the  great  lakes,  and  it  was  but  natural  that  their  wonder  should  ascribe 
the  existing  conditions  to  the  work  of  a  deity,  and  that  they  should 
make  offerings  to  him  for  his  favor,  acts  which  appeared  shockingly 
idolatrous  to  the  early  missionaries.  Every  enterprise  of  man  in  new 
regions  seeks  the  paths  which  nature  has  provided,  and  thus  in  due 
coorse  of  events  this  route  became  the  path  by  which  white  men  first 
reached  the  great  river — ^the  Michi-Sipi — ^in  early  periods  of  American 
history. 

HISTORY  OF  BISOOVERY,  ETC.,  BT  JOHN  O.  SHEA. 

I  take  the  following  account  of  discovery  from  the  work  of  John  O. 
Shea,  entitled  ** Discovery  and  Explorations  of  the  Mississippi  Valley," 
poblished  by  Redfleld,  Nos.  110  and  112  Nassau  street,  New  York,  1853. 
This  publication  contains  a  print  of  the  original  map  made  by  Father 
Marquette  (then  recently  found  among  the  records  preserved  at  Saint 
Mary's  Uollege,  Montreal),  a  redaoed  copy  of  which  accompanies  this 
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chapter.  (Plate  I.)  The  accoaot  which  I  present  is  mainly  made  up  of 
quotations,  with  merely  snch  minor  changes  and  interpolations  as  large 
omissions  and  a  little  different  arrangement  require;  the  distinction  be- 
tween modified  and  quoted  matter  is  intended  to  be  preserved  by  quo- 
tation-marks. 

Events  Uadittg  to  discovery. — ''Quebec  was  fbaoded  by  Ohamplain  In  1608.  He  was 
soon  joined  by  Reoollet  friars,  and  while  he  entered  the  Seneca  ooontry  with  his  Ha- 
Tou  allies,  the  intrepid  Father  Le  Caron  had  ascended  the  Ottawa  and  reached  the 
banks  of  Lake  Hnron.  Sabsequently^others  joined  him  there;  they  invited  the  Jeaoits 
to  aid  them,  and  the  tribes  in  the  peninsnla  were  visited  from  Detroit  to  NiaKAfA  and 
from  Lake  Nipissing  to  Montreal. 

*'  The  capture  of  Canada  by  the  English  in  1629  defeated  any  further  misaionary  ef- 
forts for  a  time,  but  it  was  restored  in  1632,  and  the  Jesuits  set  out  to  continue  the 
mission  alone.  They  now  became  the  first  discoverers  of  the  greater  part  of  the  inte- 
rior of  this  continent.  •  •  •  Within  ten  years  of  their  second  arrival  they  had 
completed  the  examination  of  the  country  from  Lake  Superior  to  the  Golf,  and 
founded  several  villages  of  Christian  neophytes  on  the  borders  of  the  nppra-  lakes. 
While  the  intercourse  of  the  Dutch  was  yet  confined  to  the  Indians  in  the  vicinity  of 
Fort  Orange,  and  five  years  before  Eliot,  of  New  England,  had  addressed  a  single  word 
to  the  Indians  within  six  miles  of  Boston  Harbor,  the  French  misuonaries  planted  the 
Cross  at  Sault  Ste.  Marie,  whence  they  looked  down  on  the  Sioux  country  and  the 
Valley  of  the  Mississippi." 

Jdventurm  of  the  Sieur  NiooUt,  A.  D.  1639.— "As  early  as  1639  the  adventarons  and 
noble-hearted  Sieur  Nicolet,  the  interpreter  of  the  colony,  had  struck  west  of  the  Hu- 
rons,  and,  reaching  the  last  limits  of  the  Algonquins,  found  himself  among  the  Ouine- 
pegon  (Winnebagoes).  •  **  •  With  these  Nicolet  entered  into  friendly  relations, 
and,  exploring  Green  Bay,  ascended  Fox  River  to  its  portage,  and  embarked  on  a  liver 
flowing  west.'' 

And  be  avers  that  had  be  sailed  three  days  more  be  wonld  have  fonnd 
the  sea.  The  '^  sea  "  was  the  interpretation  this  traveler,  like  others,  had 
given  to  the  Indian  name  ''  Mississippi,"  which  in  their  langaage  sig- 
nified ^*  great  water." 

Discovery  delayed  by  Indian  wars. — ^The  war  which  broke  out  in  1641 
between  the  Iroquois  (Six  Nations)  and  the  Hurons  (Wyandots)  de- 
stroyed the  Jesuit  missions  to  the  latter,  in  the  extreme  west,  and 
drove  the  Hurons  from  their  lands.  A  remnant  of  them  located  them- 
selves near  the  place  known  now  as  La  Pointe,  near  Bayfield,  on  Lake 
Superior,  at  which  a  mission  called  La  Pointe  du  St.  Esprit  was  located 
in  1658,  but  soon  after  abandoned  for  Macinac  on  account  of  the  hostility 
of  the  Dakotas.  Lake  Superior  receives  its  name  from  being  the  '*  Lac 
Sup^rieur,'?  or  Upper  Lake,  of  the  Ottawas.  These  Indian  wars  so  re- 
tanled  explorations  in  these  regions  that  no  material  advance  was  made 
till  1673.    But— 

''The  oonrse  of  the  Mississippi,  its  great  features,  the  nature  of  the  conatry,  were 
all  known  to  the  western  missionaries  and  tha  traders,  who  alone  with  them  carried  on 
the  discovery  of  the  West.  Among  the  latter  was  Jolliet,  who  in  his  rambles  also  pen- 
etrated near  the  Mississippi.'' 

As  these  Indian  wars  seemed  an  obstacle  to  so  bazardous  an  under- 
taking on  the  part  of  the  missionaries  as  the  exploration  of  the  great 
river,  they — 

''  Urged  the  French  court  to  set  on  foot  an  expedition,  •  •  •  and  at  last,  on  Uis 
4th  of  June,  1672,  the  French  minister  wrote  to  Talon,  then  intendant  of  Canada, 'as, 
after  the  increase  of  the  colony,  there  is  nothing  more  important  for  the  colony  than 
the  discovery  of  a  passage  to  the  South  Sea,  His  majesty  wishes  yon  to  give  it  your 
attention. ''' 

Discoveries  by  Father  Marquette  and  the  Sieur  JoUiet — Just  at  this  time 
Frontenac  succeeded  Talon,  who  returned  to  France.  The  Sieur  Jolliet 
was  appointed  to  the  charge  of  the  expedition,  and  the  pious  Jesuit 
Pfere  Marquette,  was  selected  to  accompany  him.    It  is  from  the  journal 
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and  map  of  the  latter  tbat  oar  best  knowledge  of  the  expedition  is  de- 
rived.   Those  made  during  the  voyage  by  Jolliet  were  lost  by  him  in 
descendihg  the  rapidB  of  the  Saint  Lawrence  Biver,  near  Montreal,  and 
those  sabsequently  made  by  him  were  from  memory. 
Iktarquette  says : 

"It  was  on  the  17th  of  May,  1673,  that  we  started  from  the  mission  of  Saint  If^a- 
tias,  at  Miohiliroakinao,  where  I  then  was.  Onr  Joy  at  being  cbosen  for  thi^  expedition 
roiu»ed  our  oonrage  and  sweetened  the  labor  of  rowing  fh)m  morning  till  night.  As 
we  were  going  to  seek  unknown  conntries,  we  took  all  possible  preoaatious  that,  if  our 
enterprise  was  hazardous,  it  shond  not  be  foolhardy ;  for  this  reAon  we  gathered  all 
XMwsible  information  from  Indians  who  had  frequented  those  parts,  and  even  from  their 
aoo  -ants  traced  a  map  of  all  the  new  country,  marking  down  the  rivers  on  which  we 
were  to  sail,  the  names  of  the  nations  and  places  thn>ugh  which  we  were  to  pass,  the 
conrse  of  the  great  river,  and  what  direction  we  should  take  when  we  got  to  it. 

^'Above  all,  I  put  our  voyage  nnder  the  protection  of  the  Blessed  Virgin  Immaculate, 
promising  her  that  if  she  did  us  the  grace  to  discover  the  great  river,  I  would  give  it 
the  name  of  Conception." 

Marquette  was  faithful  to  his  promise,  and  inscribed  on  his  map  of 
the  great  river,  **R.  de  la  Conception.^  The  Algonquin  name,  however, 
by  which  it  had  become  known  to  the  French  through  the  Indians,  has 
prevailed  over  that  given  by  Marquette,  and  over  that  of  ^^  Bio  del 
Espiritu  Santo,"  given  by  the  Spaniards  to  its  lower  course  more  than 
one  hundred  and  fifty  years  previous,  and  over  that  of  "R.  de  Colbert,'' 
tfae  name  of  the  great  minister  of  Lous  XIV,  which  Father  Hennepin 
vainly  endeavored  to  fasten  niion  it  a  few  years  after. 

The  name  Michi-Sipi,  literally  great  water,  for  a  while  thought  to 
refer  to  the  Pacific  Ocean,  has  become  the  name  of  the  great  river  for 
all  time. 

At  the  period  of  the  expedition  of  Jolliet  and  Marquette  the  discov- 
eries of  the  Spaniards  on  the  lower  Mississippi  had  been  forgotten. 

*^And  althongh  explored  for  at  least  a  thousand  niilee,  known  to  have  at  least  two 
branches  eqnal  in  size  to  the  finest  rivers  of  Spain,  to  be  nearly  a  leagne  wide  and 
perfectly  navigable,  it  is  laid  down  on  maps  as  an  insignificant  stream,  often  not  even 
diatingnished  by  it«  name — Espirita  Santo — and  then  we  are  left  to  conjecture  what 
petty  line  was  intended  for  the  great  river  of  the  West." 

Let  us  resume  the  journal  of  Marquette.    He  says: 

**  We  made  onr  paddles  play  merrily  over  a  part  of  Lake  Huron  and  that  of  the  Illi- 
nois" (Lake  Michigan)  **  into  the  Bay  of  the  Fetid  "  (Green  Bay). 

Here  he  remarks  the  tide  at  its  head,  an  effect,  much  studied  since, 

**  Which  has  its  regnlar  flow  and  ebb,  almost  like  that  of  the  sea." 

At  this  point,  on  the  site  of  the  present  city  of  Green  Bay,  was  the 
miBsion  of  Saint  Francis  Xavier. 

The  expedition  reached  Maskoutens  on  the  7th  of  June,  which  place 
was  supposed  by  Marquette  to  be  the  limit  of  the  previous  discoveries 
of  the  French.  This  was  probably  the  vicinity  of  the  present  village 
of  Roslin,  as  Marquette  says  it  was  three  leagues  firom  the  Wisconsin. 
According  to  the  narrative  of  Major  Long's  expedition  to  the  source  of 
the  Saint  Peter's  Biver  in  1823,  the  league  of  Marquette  and  Henuepia 
is  2f  English  miles. 

Ott  »*  the  10th  of  June,"  Marquette  says : 

• 

'*Two  Miamis,  whom  they''  (the  Indians)  "had  given  ns  as  guides,  embarked  with  ns 
in  the  sight  of  a  great  crowd,  who  could  not  wonder  enough  to  see  seven  Prenohmea 
alone,  in  two  canoes,  dare  to  nndertake  so  strange  aid  haz!»rdon8  an  expedition. 

"  We  knew  that  there  was,  three  leagues  from  Maskoutens,  a  river  emptying  into 
the  Mississippi ;  we  knew,  too,  that  the  point  of  the  compass  we  were  to  hold  to  reach 
it  was  the  west-southwest ;  but  the  way  is  so  cut  up  by  marshes  and  little  lake^  tbat 
it  is  easy  k>  go  astray,  especially  as  the  river  leading  to  it  is  so  covered  with  wild  oats 
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that  yon  can  hardly  disoover  the  channel.  Hence  we  had  f^ood  need  of  onr  two  gnidet, 

who  led  us  safely  to  a  portage  of  twenty -seven  hundred  paces,  and  helped  us  to  trmot- 

port  onr  canoes  to  enter  thU  river,  after  which  they  retarned,  leaving  os  alone  in  an 

unknown  country,  in  the  hands  of  Providence." 

«  •  •  •  •  •  • 

« The  river  on  which  we  embarked  is  called  Meskousiuf^ '^  (Wisconsin);  "it  is  very 
broad,  with  a  sandy  bottom,  forming  many  sbailows,  which  render  navigation  very 
difficult.  It  is  full  of  vioe-chid  islets.  On  the  banks  appear  fertile  lands  diversified 
with  wood,  prairie,  and  hilL  Here  yon  find  oaks,  walnut,  whitewood,  and  another 
kind  of  tree  with  branches  armed  with  long  thorns.  We  saw  no  small  game  or  fisb, 
but  deer  and  moose  in  considerable  numbers. 

*  *  Our  rente  was  southwest,  and  after  sai  li  og  *  *  *  40  leagues  on  this  same  route, 
we  reached  the  mouth  of  onr  river,  and  •  •  •  safely  entered  the  Mississippi  on  the 
17th  of  June,  with  a  Joy  that  I  cannot  express.'' 

I  shall  not  follow  Father  Marquette  farther  ou  in  the  jonrnal  of  his 
voyage  in  detail,  as  he  says  no  more  about  the  Wisconsin  Biveri  and 
never  visited  it  again.  He  continued  down  the  Mississippi  to  about  the 
mouth  of  the  Arkansas  Eiver,  where  he  and  Jolliet  no  longer  doubted 
that  the  Mississippi  terminated  in  the  Gulf  of  Mexico.  The  object  of 
the  expedition  as  ordered  by  the  French  court  was  tiius  accomplished, 
and  to  proceed  farther  would  endanger  the  results  of  their  explorations 
by  exposing  them  to  the  liability  of  being  captured  by  the  Spaniards  on 
the  Lower  Mississippi.  They,  therefore,  turned  back  ancl  ascended  the 
Mississippi  to  the  mouth  of  the  Illinois  Biver,  up  which  stream  they 
proceeded  as  far  as  the  portage  near  the  present  site  of  GhicagOi  ivhere 
they  crossed  over  to  the  shore  of  Lake  JMLichigan,  and  coursed  along  it 
to  the  mission  at  Michilimackinac. 

Captivity  of  and  disoweries  by  Father  Hennepin,  1680-'81.— In  1680-'81 
father  Hennepin,  a  Franciscan,  a  member  ot  one  of  the  religious  orders 
which  succeeded  the  overthrow  of  the  Jesuits*  descended  the  Illinois 
Biver  to  its  mouth,  and  was  there  made  prisoner  by  the  Dakotas.  They 
carried  him  up  the  Mississippi  above  the  Falls  of  Saint  Anthony,  which 
he  named  after  Saint  Anthony  of  Padua,  and  then  up  the  river  he  named 
Saint  Francis  (since  known  as  Bum  Biver,  from  it  dark  amber-colored 
water),  to  its  source  in  Lake  Issati  (now  named  Mille  Lacs),  where  he 
spent  the  winter.  The  Dakota  traditions  still  make  this  lake  the  ancient 
center  of  their  nation. 

Eis  rescue  by  LieuLenant  Du  Luth, — At  Lake  Issati  Father  Hennepin 
was  ransomed  by  a  French  officer  named  Du  Luth,  and  returned  with 
him  by  way  of  the  Wisconsin  and  Fox  Biver  route  to  the  French  settle- 
ments.   This  closes  what  I  have  taken  from  the  works  of  Mr.  Shea. 

Harly  history  of  Michigan,  by  C.  Lanman. — A  very  good  account  of  the 
early  occupation  of  Wisconsin  ii^  given  by  Mr.  Obarles  Lanman  in  his 
History  of  Michigan,  published  by  £.  B.  Smith  &  Go.,  Detroit,  ficom 
which  I  take  a  few  general  remarks. 

Condition  of  the  country  at  the  time  of  English  occupation  in  1760.— Ex- 
cept the  noble  aims  of  the  missionaries,  the  only  object  of  the  French 
was  to  pursue  the  fur-trade,  which  was  vigorously  parried  on  through 
every  channel  which  nature  presented.  Such  smaU  settlemmits  as  they 
formed  about  the  trading-posts  were  prevented  from  expanding  by  tyran- 
nical restrictions.  Agriculture,  instead  of  being  stimulated,  was  re- 
pressed and  the  settlers  were  but  tbe  servants  of  gigantic  corporations, 
royal  monopolies,  whose  rule  was  solely  for  their  own  pecuniary  benefit 

The  Frenchmen  affiliated  with  the  savages,  married  their  women,  and 
their  progeny  of  half-breeds  became  the  main  working  force  of  the  fur- 
companies.  Their  villages  were  small  and  confined  to  limited  areas,  and 
they  developed  a  condition  of  life  which  here  and  there  still  survives 
through  all  the  mutations  of  succeeding  events,  which  have  swept  ava; 
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the  red  man,  given  rifte  to  popaloas  cities  of  another  race,  and  reticu- 
lated tfae  land  with  railways. 

Condition  not  changed  by  the  Unglish  ooeupationy  which  nominallp  ended 
in  1783.— The  victory  of  the  English  over  the  French  at  Quebec  in  1760, 
which  caused  in  the  same  year  th^  capitulation  at  Montreal  and  the 
snrrender  to  the  Bngrlish  of  the  control  of  the  whole  region^  effected 
little  change  there.  The  fur-trade  was  pursued  as  before.  The  French- 
iDen  and  their  descendants  remained  unmolested. 

Wonderful  changes  wrought  by  the  American  Bepublio. — Even  the  suc- 
cess of  the  American  Revolution,  by  which  the  control  of  a  large  piece 
of  the  fur- bearing  regions  parsed  in  1783  to  the  control  of  the  United 
States,  made  but  little  change  in  the  development  of  the  country  till  the 
steady  approach  of  the  pioneer  American  settlers  caused  the  gradual 
extinction  of  the  Indian  titles  to  the  land,  and  the  creation  of  territorial 
governments,  which  soon  after  developed  into  States.  It  is  almost 
wholly  within  the  last  fifty  years  that  the  marvelous  transformation  of 
our  Northwest  has  been  brought  about,  which  contrasts  so  pleasantly 
with  what  existed  before. 

KOTB  BY  JONATHAN  CARVER,  1766. 

The  village  at  Prairie  dn  Ghien,  when  visited  by  Jonathan  Carver  in 
1766,  was  estimated  by  him  to  contain  three  hundred  families.  A  rem- 
nant of  this  village,  as  distinct  as  the  aboriginals  from  the  inhabitants 
of  the  American  city,  still  occupies  the  old  village  site. 

RECOMMENDATIONS  OF  LIEUT.  Z.  M.  PIKE,  UNITED  STATES  ARMY,  1805. 

In  1805  Lieutenant  Pike,  United  States  Army,  in  a  report  of  an  ex- 
ploration toward  the  source  of  the  Mississippi,  recommended  the  build- 
ing of  a  fort  on  the  high  bluff  on  the  Mississippi  opposite  the  mouth  of 
the  Wisconsin  Kiver,  to  control  the  movements  of  the  Indians  along  it 
and  protect  the  white  settlers. 

REPORT  OP  MAJOR  LONG,  UNITED  STATES  ARMY,  1817  AND  1819. 

The  Wisconsin  River  was  visited  by  Maj.  8.  H.  Long,  United  States 
Toi>ographici\l  Engineers,  in  1817,  and  again  in  1823,  and  he  thus  de- 
scribe it : 

**  The  WitcoDsin  River,  from  its  mafi^nitntle  ai^d  importance,  deserveR  a  high  rank 
among  the  tributaries  of  the  MissiHsippi.  When  swollen  by  a  freshet,  it  affords  an  easy 
navigation  for  boats  of  considerable  burden  through  a  distance  of  more  than  180  miles. 
Its  current  is  rapid,  and,  like  the  Mississippi,  it  emlxisoms  innnmerable  islands.  In  a 
low  atage  of  water  its  navigation  is  obstructed  by  numerous  shoals  and  sand-banks. 
At  the  (listanoe  from  its  mouth  above  mentitmed''  (too  great  an  estimate  by  60  miles) 
^  tbere  is  a  portage  of  .one  mile  aqd  a  half,  across  a  flat  meadow,  which  is  occasionally 
sntiject  to  ionndatioo,'  to  a  branch  of  Fox  Rivrr  of  Green  Bay,  thus  affording  another 
navigable  communication  which  boats  have  been  known  to  pass.  The  valley  of  the 
Wisconsin  is  somewhat  narrower  than  those  of  most  other  rivers  of  this  region,  but  iu 
other  respects  is  very  similar  to  them.  The  high  country  here  assumes  a  more  hilly 
and  broken  aspect,  and  the  S4»il  becomes  more  sandy  and  meager.^  (See  Long's  Exped.- 
tion  to  the  Source  of  the  Saint  Peter's  River,  vol.  2,  chapter  v.) 

MAP    OF    THB    EOUTB  BY  CAPT.  H.  WHITING,  FIFTH  UNITED    STATES 
INPANTBY,  1819,  WITH  NOTES. 

In  1819  the  Fifth  Regiment  of  United  States  Infantry  made  the  voy- 
age from  Fort  Howard,  near  Green  Bay,  to  Prairie  da  Ghien,  via  the 
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Fox  and  Wisconsin  Bivero,  and  Gapt.  Henry  Whiting,  of  that  regiment, 
prepared  a  map  of  the  route  on  a  scale  of  an  inch  to  4  miles,  with  nu- 
merous marginal  notes.  From  these  the  following  description  is  com- 
piled : 

Fort  Howard  is  on  the  left  bank  of  the  Lower  Fox  Kiver,  about  2 
miles  from  its  mouth  ;  about  3  miles  above  are  rapids  and  a  mill,  and 
between  these. and  the  fort  was  a  French  settlement,  occupying  both 
banks  of  the  river,  and  numbering  about  sixty  families.  From  the 
rapids  at  the  mills  to  the  Grand  Chute  the  current  is  generally  so  rapid 
as  to  render  a  tow  line  and  setting  poles  necessary,  and  the  boats  are 
for  the  most  part  moved  up  in  that  way.  In  this  space  were  passed, 
first,  the  Little  Kakalin  Bapids,  one-quarter  of  a  mile  in  length,  easily 
surmounted  with  setting-poles  and  oars;  second,  the  Great  Kakalin 
Bapids,  1  mile  in  length,  very  broken  aud  violent,  where  the  boats  are 
unloaded,  and  the  baggage  transported  1,000  yards  by  land ;  third.  La 
Petite  Chute,  a  ledge  stretching  across  the  river,  making  a  descent  of 
about  12  inches ;  fourth.  La  Grosse  Boche,  which  makes  a  perpendicular 
fall  of  about  2  feet.  Both  these  two  last  mentioned  are  surmounted 
with  loaded  boats. 

At  La  Grande  Chute  there  is  a  perpendicular  fall  of  about  4  feet  all 
across  the  river,  and  the  boats  have  to  nnload  and  the  baggage  is  trans- 
ported 500  yards.  Above  the  Grande  Chute  and  below  Lake  Winnebago 
there  are  two  or  three  inconsiderable  rapids  which  are  surmounted  with- 
out much  difficulty  or  delay. 

The  Fox  Biver  thence  to  the  portage  has  always  a  strong  current  and 
is  often  entirely  overgrown  with  grass  and  wild  rice,  but  presents  no 
other  impediments.  It  winds  through  a  narrow  prairie  bordered  by 
oak-openings  and  undulating  lands,  generally  of  a  beautiful  appearance, 
but  probably  not  remarkably  rich  in  their  soil,  which,  wherever  the  river 
washes  them,  seems  to  be  a  sandy,  reddish  loam. 

The  portage  between  the  Fox  and  Wisconsin  Bivers  is  about  2,500 
yards ;  the  road  runs  over  a  marshy  prairie.  There  is  a  Frenchman 
residing  on  tbe  rising  ground  between  the  rivers.  He  keeps  the  proper 
transportation  for  boats  and  baggage. 

The  limestone  bluffs  and  highlands  begin  on  the  Winconsiu  about  8 
miles  below  the  portage.  Just  above  Prairie  du  Sac  appears  to  be  the 
apex  of  the  highland  of  the  Wisconsin  and  the  head  of  the  great  valley 
through  wbich  that  river  winds.  The  river  is  full  of  islands,  formed  by 
the  sand-bars,  which  are  constantly  increasing  in  number.  The  general 
depth  of  the  river  is,  at  the  ordinary  height  of  the  water,  4  to  5  feet, 
but  the  sandbars  often  extend  entirely  across  the  river,  and  have  not 
more  than  8  or  10  inches  of  water ;  the  sands,  however,  are  quick,  and 
oppose  but  little  resistance. 

From  a  peak  of  the  highlands  near  the  river  (Bogus  BlnfiTs),  aboat 
500  feet  high,  one  has  a  view  of  the  valley  and  the  highlands  of  the  Wis- 
consin. The  valley  is  4  and  5  miles  wide,  about  half  covered  with 
wood,  and  apparently  rich.  The  highlands  appear  to  be  nearly  parallel, 
and  eroded  ridges,  cut  transversely,  presenting  their  broken  sections  to 
the  valley,  and  all  of  them  exhibiting  more  or  less  marked  strata  of 
rocks,  which  wear  the  aspect  of  castles,  towers,  turrets,  &c.,  dilapidated 
and  desolate.  These  highlands  appear  to  be  the  common  level  of  the 
country  broken  into  ridges,  and  covered  with  a  scanty  vegetation. 

CONCLUSION  OF  CHAPTEB. 

The  history  of  the  Wisconsin  and  Fox  Biver  route  and  the  region  it 
traverses  continues  to  relate  principally  to  Indian  traders,  military 
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operations,  and  Indian  wars,  down  to  the  close  of  the  Black  Hawk  war, 
about  1832.  It  was  along  the  Wisconsin  that  this  heroic  chief  and  his 
despoiled  followers  attempted  to  escape,  and  near  the  month  of  which 
they  were  all  destroyed,  except  a*few  that  were  granted  quarter. 

Wisconsin  formed  part  of  the  Northwest  Territory  till  the  year  1848, 
when  it  was  admitted  as  a  State  in  the  Union.  Much  prosperity  at- 
tended the  first  settlements  along  the  Wisconsin  Biver  on  account  of 
the  natural  advantages  for  business  which  it  presented.  The  construc- 
tion of  the  railroads  from  Milwaukee  to  La  Crosse  and  from  Madison  to 
Prairie  (fu  Cbien  soon  drew  the  trade  and  inhabitants  away  from  the 
banks  of  the  river.  The  warehouses  and  many  dwellings  were  aban- 
doned and  fell  into  decay.  Long  reaches  of  river  became  the  almost 
undisturbed  homes  of  wild  animals.  The  Indians,  who  had  been  moved 
farther  west  began  to  straggle  back  to  their  old  haunts.  While  we 
were  examining  the  rivers,  tbe  smoke  of  their  camp-fires  could  frequently 
be  seen,  and  around  them  they  cooked  and  ate  tbeir  game  in  primitive 
simplicity.  Their  canoes  were  often  met  by  us.  Almost  every  feature 
of  the  landscape  as  it  was  two  hundred  years  ago  seemed  in  places 
restored,  and  it  required  no  effort  of  the  imagination,  in  the  haze  and 
mhts  of  twilight,  to  picture  to  ourselves  the  canoes  of  Jolliet  and  Mar- 
quette as  they  glided  down  the  stream  on  their  adventurous  voyage  of 
discovery. 


Chapter  III. 

HISTORY  OF  THE  IMPROVEMENT  OF  THE  ROUTE  ALONG  THE  FOX  AND 
WISCONSIN  RIVERS  SINCE  SURVEYS  AND  IMPROVEMENTS  WERE  BEGUN; 
PROGRESS  OF  THE  IMPROVEMENTS  AND  CONDITION  DOWN  TO  1870. 

Sonrey  nnder  War  Department,  in  1836,  by  Mr.  Center,  civil  engineer — Snrvey  under 
War  Department,  in  1837,  by  Mr.  Pettival,  civil  engineer — Bill  for  tbe  improvement 
of  these  rivers  and  for  a  canal  to  nnite  tbem,  reported  by  United  States  Senate  com- 
mittee in  1839 — Snrvey  of  the  Fox  and  Wisconsin  Rivers,  nnder  War  Department,  by 
Captain  Cram,  in  1839— -Report  npon  snrvey  and  estimates  of  Captain  Cram,  made 
by  committee  of  Honse  of  Representatives  in  1846 — Snrvey  of  Green  Bay.  nnder  War 
Department,  by  Capt.  W.  G.  Williams,  in  1845 — Lands  granted  to  tbe  State,  on  it^s 
admission  into  tbe  Union,  for  improving  tbe  navigation  of  the  Wisconsin  and  Fox 
Rivers  and  for  constructing  a  canal  to  nnite  them ;  act  approved  Augnst  6, 1^46— 
Operations  in  1848 ;  report  of  board  of  pnblic  works  for  1848 — List  of  rapids  on 
Lower  Fox  River,  with  the  fall  at  each---Operations  in  1849;  report  of  board  of 
pnblic  works  for  1849 — Chaiacter  of  tbe  Wisconsin  and  difficalty  of  improving  its 
channel,  stated  by  Alton — Operations  in  1850  ;  report  of  board  of  public  works  for 
1850— Operations  in  1851 ;  report  of  board  of  pnblic  works  for  1851 — Plan  of  improv- 
ing tbe  Wisconsin  River,  by  Acting  Commissioner  Croswell — Operations  in  1852 ; 
report  of  board  of  pnblic  works  for  1852 — Condition  of  the  Wisconsin  River  improve- 
ment and  a  plan  for  continuing  tbe  same,  by  Acting  Commissioner  Richardson— 
Table  of  expendiinres  on  the  Wisconsin  River — Expenditures  made  in  1852— Table 
of  total  expenditures  to  date — Geological  Snrvey  of  the  Wisconsin— Progress  of 
improvement  in  1853 — Surrender  of  the  works  of  improvement,  lands,  &c.,  by  the 
State  to  a  company,  June  1,  1853 — Company  chartered,  "with  conditions,  July  6, 
l^b3 — Condition  and  character  of  the  works  in  1854,  by  C.  D.  Westbrook,  jr. — Reser- 
voir on  the  headwaters  of  the  Wisconsin  as  a  means  to  increase  its  low- water  depth, 
suggested  by  Mr.  Westbrook — Expenditures  by  the  company  from  August  20,  1853, 
to  November  15,  1854 — Proorkss  op  the  Fox  ani>  Wisconsin  River  improve- 
ment SUBSEQUENT  TO  1855-'56— Additional  lands  granted  to  the  State  by  Con- 
gress— Increased  capacity  of  the  improvement  required  by  the  State — Condition  of 
the  works  January,  1859 ;  report  of  the  chief  engineer  of  the  company,  Mr.  D.  C. 
Jenn^— Condition  of  tbe  improvement  in  1860 ;  report  of  the  president  of  the  com- 
pany to  a  committee  of  the  State  legislature — Navigation  of  tbe  Wisconsin  can  be 
improved  by  running  a  steamboat :  moni-y  expended  otherwise  would  be  of  no  avail ; 
ftt>m  same  report  of  president  of  company — Expenditures  from  October  3,  1856, 

-  to  December  31,  1659— Expenditures  from  beginning  of  improvement  in  1848  to 
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1859— OperatSoDS  in  1860-'61-'68 ;  report  of  tnperintendent  of  oompftDy— Incre«Md 
capacity  necessary  for  passage  of  gnnboats ;  estiniated  cost  of,  by  Mr.  Jenn^,  civil 
engineer,  in  186*^— Renewal  of  interrst  ik  tbe  improvemkkt  by  the  UNrncD 
States — Report  of  Committee  on  Naval  Affairs,  Thirty-seventh  Congress,  apon  the 
improyement,  with  estimates  for  an  increase  of  capacity  so  ae  to  pass  gnnboats,  1863 
— ^Company  having  failed  to  perform  its  agreement,  the  works  of  improvement,  land, 
&o.,  were  sold  in  1866 — Green  Bay  and  Mississippi  Canal  Company,  incorporated  by 
tbe  State  Angnst  15, 1866 — Examination  and  estimates  ordered  by  Congress — Condi* 
tion  of  these  rivers,  improvement,  &c.,  1866 — Condition  of  the  Lower  Fox  River  im- 
provements in  1866~-Condition  of  the  Upper  Fox  River  and  improvement  in  1876— 
Condition  of  the  Wisconsin  River  in  1866— Works  of  improvement,  dE^c,  in  1867— 
Works  of  improvement  in  1868— Works  of  improvement  in  186iK— Cciisci«UDiNQ 
remarks  to  Chapter  III. 

Survey  under  War  Department  in  1836,  by  Mr.  Center,  0.  E. — On  account 
of  the  increasing  importance  of  the  Fox  and  Wisconsin  rente  of  com- 
munication, a  survey  was  made  under  the  instrnctSons  of  Colonel  Abert, 
chief  of  Topographical  Engineers,  United  States  Army,  in  1836,  at  the 
entrance  of  the  Fox  Biver  into  Green  Bay.  This  surrey  was  made  by 
Mr.  A.  J.  Center  and  Lieutenant  Bose,  both  of  the  Army,  the  former 
of  whom  made  the  report  after  he  had  resigned  from  the  Army. 
Mr.  Center's  report  was  dated  in  April,  1838,  and  I  believe  it  was  not 
published.  The  survey  extended  from  Fort  Howard  to  Tail  Point,  a 
distance  of  about  6  miles.  The  map  was  made  on  a  sc^e  of  8  inches  to 
a  mile. 

Oreat  interest  was  taken  in  the  Improvement  of  this  route  by  the  War 
Department,  as  it  would  facilitate  the  movement  and  supply  of  troops 
operating  to  protect  settlers  against  hostile  Indians. 

Survey  under  War  Department  in  1837  by  Mr,  Pettival^  (7.  E. — ^In  April, 
1837,  instructions  were  issued  from  the  Topographical  Engineer  Bureau 
of  the  War  Department  to  J.  B.  Pettival,  civil  engineer,  to  make  a  sur- 
vey and  examination  of  the  Fox  Biver,  for  the  purpose  of  determining 
the  best  practical  mode  of  improving  the  navigation.  A  part  of  the 
Upper  Fox  was  meandered  while  so  overflow^  that  the  chain  was 
buoyed  up  by  floats  and  stretched  on  the  surface  of  the  water.  This 
survey  was  so  hurried  that  another  one  was  recommended.  The  report 
was  printed  as  Doc.  No.  102,  House  of  Bepresentatives,  War  Depart- 
ment, Twenty-fifth  Congress,  third  session.  Mr.  Pettival's  description 
of,  and  remarks  upon,  the  physical  features  of  the  route  are  very  inter- 
esting, and  will  be  referred  to  .by  me  in  treating  of  the  physical  features. 

Bill  far  the  improvement  of  tliese  rivers  and  for  a  canal  to  unite  them, 
&c. — On  February  11,  1839,  the  United  States  Senate  Committee  on 
Beads  and  Canals,  to  which  were  referred  the  memorials  of  the  legisla- 
ture of  the  Territory  of  Wisconsin  (Wisconsin  being  all  that  was  left  of 
the  Northwest  Territory  after  Michigan  was  admitted  in  1837)  upon  the 
subject  of  improvement  of  the  navigation  of  certain  rivers  in  Wisconsin, 
reported  a  bill  the  first  section  of  which  provided  **fbr  the  improvement 
of  the  navigation  of  the  Wisconsin  and  Neenah  (Upper  Fox)  Bivers, 
and  for  their  connection  by  a  canal."    The  report  says : 

The  Wisconsin  may  be  rendered  navigable  by  tbe  removal  of  the  timber  from  its 
banlui  where  it  overhangs  the  channel,  and  occasionally  contracting  its  waters  by 
closing  the  heads  of  the  slaices  or  shallow  channels  around  the  islands.  *  ^  *  Its 
general  width  is  about  a  mile ;  these  improvements,  therefore,  will  permit  the  steam- 
boats which  navigate  the  Upper  Mississippi  to  ascend  this  river  to  the  Great  Bend 
nearest  to  Lake  Michigan. 

A  grant  of  land  was  recommended  to  supply  funds  for  this  improve- 
ment. 

1  have  quoted  in  full  the  method  recommended  for  improving  the  nav- 
igation of  the  Wisconsin  Biver.    It  has  ever  since  been  regarded  with 
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particalar  favor,  rd<1^  altboagh  it  may  be  made  to  aecomplisb  as  mucb 
as  waa  then  profiosed,  it  i8  a  work  of  great  diflScalty,  if  it  is  not  imprac- 
ticable, to  make  it  meet  the  present  wants  of  a  through  line  of  water- 
transportation  between  the  lakes  and  the  Upper  Mississippi.  I  shall 
especially  quote  all  the  plans  pro|>osed  for  improving  the  Wisconsin 
River  as  we  reach  them  in  the  following  chronological  history  of  the 
improvements. 

iiurvey  of  the  Fox  River,  under  the  War  Department,  by  Captain  Cram, 
in  1839.— The  next  surveys  for  the  purpose  of  improvement  on  the  Fox 
and  Wisc4)nsin  route  were  conducted  by  and  uniler  Oa])t.  T.  J.  Cram, 
Topographical  Engineers,  in  1839.  This  report  is  dated  January,  1840, 
aud  forms  Senate  Docnment  No.  318,  Twenty-sixth  Congress,  first  ses- 
sion. Its  title  is  ^^Be|>ort  on  the  further  surv^^y  and  estiiuate  of  the  cost 
of  improving  navigation  of  the  Fox  an<l  Wisconsin  Rivers,  and  con- 
necting the  same  by  a  navigable  canal  or  waterconimunic^ion.^ 

Report  upon  survey  and  estimates  of  Captain  Cram^  made  by  the  cowmit- 
tee  of  House  of  Representatives  in  1845. — This  report  of  Captain  Cram  is 
also  emiKKlied  in  the  report  of  the  House  Committee  on  the  Public 
Lsmds,  House  of  Be)iresentatives,  No.  551,  Twenty-ninth  Congress.  tirst> 
t^ession,  dated  April  6,  1846,  which  is  the  one  I  have  consulted.  There 
are  printed  with  this  report  both  general  and  special  maps.  He  refers 
iu  the  opening  of  his  report  to  three  routes  for  communication  by  water 
between  the  Mississippi  and  Lake  Michigan,  as  follows : 

RoQ'e  No.  1.  Tbrongh  the  T»Ut»y  of  the  WinooDsin  River  to  the  portage;  theoce  by 
tcniial  acn>8H  th«*  portage  into  tbn  Fox;  thence  dowu  this  river  to  Greeu  Btiy. 

Ronfe  No.  2.  Through  the  valley  of  the  Rock  River,. from  its  mouth  to  the  head  of 
its  natural  navigatiou  ;  tbeuoe  by  canal  into  the  aonrhero  extremity  of  Lake  Wione- 
b8xo;  theuce  through  this  lake  aud  the  lower  part  of  the  Fox  River  into  Green  Bay. 

Route  No.  3.  Through  the  valley  of  the  Illinois  River,  from  its  month  to  the  head  of 
its  uavigatiou ;  the  ce  by  means  of  a  canal  along  the  valley  of  the  unnavigable  part 
of  the  river  to  the  southwestern  part  of  Lake  Michigan. 

The  general  features  of  route  No.  1  and  the  more  immediate  sarveya 
called  for  are  stated  as  follows  by  Captain  Cram : 

Those  steamers  that  are  in  the  habit  of  navigating  the  Upper  Mississippi^  in  attempt- 
ing to  ascend  the  Wisuoiisin  in  times  of  low  war«r,  meet  with  sand-bars.  Theiie  are 
the  only  obstructions,  and  they  are  of  a  nature  such  as  to  be  continually  shifting  their 
poeitions.  The  same  steamers,  however,  which  are  unable  to  a»^ceiid  in  lowest  stagen  of 
water,  meet  with  no  difficulty  in  ascending  the  Wisconsin  during  spring  and  fall  aa^ 
hir  op  as  the  portage;  and  there  is  no  doubt  that  ttteamers  of  sufficient  tonnage  ci»uld 
W  coostiucteii  with  a  draught  sufficiently  small  to  allow  of  their  passage  up  the 
WiscoDsin  in  the  present  condition  of  its  pand-b^irs,  even  iu  time^  of  ordinary  low^ 
water;  and  as  the  m*  st  serious  obstacles  pertaiuing  to  the  whole  of  route  No.  1  were 
known  to  be  in  the  Fox,  it  was  deemed  best  to  commence  the  survey  upon  the  pact  of 
tbe  Wisconsin  in  the  vicinity  of  Fort  Winnebago  and  proceed  across  the  portage  into 
th«  Fox  and  down  the  same  to  Green  Bay.  In  pursuance  of  this  plan,,  not  only  has  a 
K<^neral  reconnaissance  of  the  whole  ITox  l>een  made,  but  all  places  demanding  improve- 
ment have  been  surveyed  in  a  manner  necessary  to  estimate  the  eostof  improving  the 
i^v)|(atiou,  as  required  in  the  act  of  Cuugress  which  directed  the  survey  and  estimate 
to  be  made. 

Captain  Gram,  therefore,  made  surveys  at  the  portage  between  the- 
^is6oDsin  and  Fox  Bivers;  at  the  Winuebago  K^ipids  at  the  outlet  of 
Lal^e  Winuebago,  and  at  Grande  Chute,  Little  Chute,  Cpntnd  Kakalin, 
l^pideCroche,  Little  Kakalin,  and  Dep^re(the  parts  occupied  by  rapids) 
iu  the  Lower  Fox.  His  proposed  plans  of  improvement  contemplated 
canals  4U  feet  width  at  bottom,  55  feet  at  water-line,,  and  5  feet  depth. 
The  lock-chambt^rs  were  to  be  110  feet  by  30  feet.  Dams  were  to  l>e 
^nilt  at  tlie  rapids ;  and  sharp  elbows,  bar-deposits,,  and  trees  were  to- 
^  removed  from  the  Upper  Fox,  The  estimate  of  total  cost  was-  / 
>tt8,470.18,  divided  up  as  follows :  X 
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1.  At  Depfere,  dam  and  lock $20,306  79 

2.  At  LiUlnKakalin^dam  and  lock 28,978  84 

3.  Ar.  Rapid«  Croche,  dam  aod  lock ,.     19.062  29 

4.  At  Orand  Kakalin,  dam  and  locks 107,574  P5 

5.  At  Little  Chnfe,  dam  and  locks 99,r,93  60 

6.  At  Grande  Chafe,  dam  and  locks 82.3fi2  74 

7.  At  Winnebago  Rapidp.  dam  and  lock 2:?, 748  50 

H.  The  porta j^e  between  Fox  «nd  Wisconsin  Rivers,  canal  and  locks 64.0^5  81 

9.  For  lemovinfi:  elbowH,  bar-de|»oai's,  trees,  &.C.,  along  the  Upper  Fux 6,230  50 

10.  For  superintendence,  6  per  cent 25,385  18 

ToUl 448,470  18 

Captain  Cram  niad«  a  comparison  of  the  estimated  cost  of  improvinjf 
tlio  Lower  Fox  Kiver  with  the  estimated  cost  of  an  independent  canal 
leaving  Lake  Winnebago  at  Clifton  and  striking  the  Lower  Fox  below 
Rapide  Croehe.  The  cost  of  this  latter  plan  was  estimated  at  three 
times  the  other.  Captain  Cram's  report  gives  a  map  of  this  roate  ou  a 
scale  ot  ^  inch  to  a  mile. 

The  committee  rejwrted  a  bill  to  grant — 

The  alternate  S4*rtinns  for  only  2  miles  on  each  side  of  the  rente,  which  is  estimated 
to  be  Hutficient  for  the  completion  of  the  work. 

It  will  be  seen  from  the  above  that  Captain  Cram  made  no  snrve.vs  of 
the  Wiscfinsin  River,  nor  any  estimate  for  its  improvement.  That  the 
natnral  navigation  was  greatly  overvalued  is  shown  by  the  little  ui^ 
made  of  it  after  the  route  along  the  Fox  River  was  subsequently  open«l, 
which  latter  failed  mainly  of  its  utility  from  the  inadequacy  of  the  Wis- 
consin River  for  navigation.  Indeed,  this  navigation  was  so  little  val- 
ued that  no  serious  opposition  was  raised  to  the  bridging  of  the  river  by 
the  Milwaukee  and  Prairie  du  Chien  Rsiilroad  in  such  a  way  as  to  com- 
pletely prevent  it  being  used  by  steamboats  in  low  stages. 

Surrey  of  Green  Bay  under  War  Department,  by  Capt.  W.  6.  TTtZ/wrw*, 
in  1845. — In  1845  a  survey  of  Green  Bay  was  made  by  Capt.  W.  G.  Will- 
iams, Topographical  Engineers,  U.  S.  A.,  the  map  of  which  was  pnb- 
lished  as  U.  Ex.  Doc.  (War  Department)  No.  170,  Twenty-ninth  Con- 
gress, first  session,  on  a  scale  of  2  miles  to  1  inch. 

Land  a  granted  to  the  State  on  its  admission  to  the  Union,  &c. — ^The  report 
of  the  House  committee  last  referred  to,  made  April  6,  1846,  recom- 
mending a  grant  of  lands,  was  in  accordance  with  the  report  of  the 
Senate  Committee  on  Public  Lands  on  the  same  subject,  dated  January 
8, 1844.  An  act  accordingly  was  passed,  and  api)roved  August  8, 1846, 
which  is  as  follows  : 

Be  a  enacl^  by  the  Senale  and  ffonse,  <f-c.,  Thnt  then*  he,  and  herehy  is,  (i:rant-ed  to  the 
Stale  of  Wwcoiisin,  on  the  arlmiH^i(»n  of  snch  Stat«  into  the  Union,  for  the  piirpose  of 
improving  the  navigation  of  the  Fox  an-i  Wisconsin  Rivers,  in  the  Territory  ot  Wiscon- 
{»iu,  and  of  conHtrncting  a  canal  to  nnite  the  said  rivers  at  or  nearTortage,  a  qoantity 
•of  lai  d  <  qiial  to  one-half  of  three  sections  in  "width  on  each  side  of  the  said  Fi>x  River, 
and  the  lakes  throngh  which  it  passes,  from  its  mouth  to  the  point  where  the  Porttge 
Canal  shall  enter  the  ^ame,  and  on  each  side  of  naid  canal,  from  one  stream  to  the 
other,  reserving  the  alternate  sections  io  the  United  States,  to  be  selected  nndertbe 
4lirection  of  the  governor  of  the  State,  and  such  selection  to  be  approved  by  the  Jreti- 
4ent  of  the  Unit^  States.  The  said  river,  when  improved,  and  the  said  canal,  wh**!! 
liniblied,  shall  be,  and  forever  remain,  a  pnblic  highway  for  the  nse  of  the  government, 
free  from  any  toll  or  other  charge  whatever  for  the  transportation  of  the  mails,  or  for 
any  property  of  the  United  States,  or  peisons  in  their  8t>rvice  passing  upon  or  along 
the  same :  Frovidtd,  That  said  alternate  sections  reserved  to  the  United  States  shall  not 
be  sold  at  a  less  rate  than  |*2.50  the  acre :  Provided  ai$o,  That  no  pre-emption  clatto  to 
the  land  so  reserved  shall  give  the  occupant,  or  any  other  person  claiming  thn»ngh  or 
tinder  him,  a  right  to  sell  lands  at  any  price  less  than  the  price  fixed  in  Ibis  act,  at  Um 
time  of  the  settlement  on  said  lands. 

^Kc.  2.  Jnd  be  it  fvrther  mactfd.  That  as  soon  as  the  Territory  of  Wisconsin  shall  be 
admitted  as  a  State  into  the  Union,  all  the  lauds  granted  her  shall  be  and  beeoiue  the 
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property  of  said  State,  for  the  pnrpose  contemplated  in  this  act,  and  no  other :  Pro- 
rid^  That  the  legi»*latare  of  said  State  shall  agree  to  accept  said  grant  upon  the 
terms  specified  in  this  act,  and  shall  have  the  power  to  fix  the  price  at  which  said 
lands  shall  he  sold,  not  less  than  one  dollar  and  twenty-five  ceutft  the  acre,  and  to 
adopt  snch  kind  and  plan  of  improvement  on  said  route  as  the  said  legislature  shall 
from  time  to  time  determine  for  the  hest  interest  of  the  State :  Provided  alsOf  That  the 
lands  hereby  granted  shall  not  be  conveyed  or  disposed  of  by  said  State,  except  as  said 
improvement  shall  progress.  That  is,  the  said  State  may  sell  so  much  of  Haid  lands  as 
shall  produce  the  sum  of  twenty  thousand  dollnrs,  and  then  the  sales  shall  cease  until 
the  governor  of  said  State  shall  certify  to  the  President  of  the  United  St'at«*s  that  one- 
half  of  said  sum  has  been  expended  upon  said  improvements,  when  the  said  State  may 
Bell  and  dispose  of  a  quantity  of  said  lands  sufficient  to  reimburse  the  amount  ex- 
pended, and  the  fact  ot  such  expenditiye  shall  be  certified  in  the  manner  herein  men- 
tioned. 

8kc.  3.  And  he  it  further  enacted^  That  the  said  improvement  shall  be  commenced 
within  three  years  after  the  said  State  shall  be  admitted  into  the  Union,  and  completed 
within  twenty  years,  or  the  United  States  shall  be  entitled  to  rec«iive  the  amount  for 
which  any  of  Said  lands  may  have  been  sold  by  the  said  State,  provided  that  the  title 
of  purchase  under  the  sales  made  by  the  State  in  pursiymce  of  this  act  shall  be  valid. 

The  State  of  Wisconsin  accepted  the  above  grant  with  its  provisions 
by  act  ol  its  legislature,  approved  Jnne  29, 1848.  Another  act,  api)roved 
August  8, 1848,  containing  47  sections,  provided  tor  the  conduct  of  the 
improvemen|i,  from  which  the  following  is  extracted : 

Section  1  provities  that  the  construction  of  the  improvements  con- 
templated by  the  act  of  Congress,  •  ••  •  and  the  superintendence 
and  repair  thereof  after  completion,  shall  be  uuder  the  direction  and 
control  of  a  '*  board  of  public  works.'' 

Section  5  provides  that — 

The  said  commissioners  shall  first  commence  the  construction  of  the  canal,  and  after 
said  canal  is  finished,  the  improvement  of  the  Wisconsin  and  Fox  Rivers  shall  lie  com- 
menced, beginning  at  both  ends  of  the  canal  down  ea';h  stream,  so  as  to  make  said 
streams  navij^able  as  the  improvements  progress,  with  the  exception  of  the  improve- 
ment of  the  several  rapids  on  Fox  River  below  Lake  Winnebago,  which  may  be  com- 
menced at  any  time  said  commissioners  may  think  proper.  After  the  construction  of 
the  canal  the  net  proceeds  of  one-sixthof  the  sales  of  the  grant  of  land  is  hereby  set 
apart  for  the  improvement  of  the  Wisconsin  River,  and  five-sixths  of  said  proceeds  to 
the  improvement  of  the  Fox  River :  Provided,  That  no  more  than  ten  thousand  dol- 
lars shall  he  expended  in  improving  the  navigation  of  the  Fox  kiver  from  the  said 
canal  to  Lake  Winnebago,  until  further  action  of  the  legislature  of  the  State,  or  until 
the  said  river  shaU  be  made  navigable  to  Qreen  Bay. 

•  •  »  •  »  •  • 

Sec.  15.  In  the  construction  of  snch  improvements  the  said  board  shall  have  power 
to  enter  on,  take  possession  of,  and  use  all  lands,  waters,  and  material.'^,  the  appropria- 
tion of  which  for  the  use  of  such  works  of  improvement  shall,  in  their  judgment,  be 
necessary. 

Skc  It).  When  any  lands,  waters,  or  materials,  appropriated  by  the  bo^rd  for  the 
«se  of  said  improvement,  shall  belong  to  the  State,  such  iands  waters,  or  materials,  and 
so  mnch  of  the  adjoining  lands  as  may  be  valuable  for  hydraulic  or  commercial  pur- 
poses, shall  be  absolutely  reserved  to  tlie  State,  and  whenever  a  water-power  shall  be 
created  by  reasorf  of  any  dam  erected  or  other  improvements  made  on  any  of  said 
rivers,  snoh  water-power  shall  belong  to  the  State,  subject  to  future  legislation. 

Sections  17, 18, 19, 20,  and  21  make  provisions  for  compensating  par- 
ties from  whom  any  property  is  taketi  under  aathority  specified  in  sec- 
tion 15. 

Skc.  22.  As  soon  as  any  portion  of  said  improvements  shall  be  completed,  so  an  to 
admit  of  nse,  the  board  shall  make  rules  and  legulations  from  time  to  time  in  respect 
to  the  passage  of  boats,  rafts,  and  other  floats  through  the  canal  and  locks,  and  all 
matters  connected  with  the  navigation  thereof,  and  impose  snch  forfeitures  for  the 
breach  of  any  snch  regulations  as  may  be  deemed  reasonable  by  them. 

The  foregoing  extracts  from  this  act  of  the  Wisconsin  legislature  con- 
tain all  there  is  in  it  affecting  considerntions  of  engineering  and  naviga- 
tion. There  is  nothing  in  the  act  fixing  upon  the  dimensions  of  the 
canal  and  locks.  , 
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Operations  in  1848 — Report  of  board  of  public  works  for  1848.— The 
first  board  of  public  works  appointed  by  the  legislature  of  Wisconsiu 
consisted  of  James  B.  Estes,  Albert  S.  Story,  John  A.  Bingham,  Curtis 
Beed,  and  H.  L.  Dousman.  They  appointed  (J.  B.  Alton  the  chief  engi- 
neer. The  annual  report  of  operations  in  1848  was  dated  January  19, 
1849.  Their  o|>erations  consisted  in  making  surveys  and  plans  of  im- 
provement on  the  Fox  River  and  of  the  canal  at  **  Portage,''  and  the 
ex,penditure8  were  $1,631.81.  In  the  plan  of  improvement  they  adopted 
they  decreased  the  depth  proposed  by  Captain  (Jram  from  5  feet  to  4 
leet  at  low  water,  and  enlarged  the  dimensions  of  the  locks  from  110 
feet  by  30  feet  to  125  feet  by  30  feet.   • 

Captain  Cram,  in  his  measurements  of  the  fall  on  the  rapids  of  the 
Lower  Fox  necessary  to  be  overcome  by  dams  and  locks,  was  consider- 
ably under  the  mark,  and  he  does  not  enumerate  among  the  list  of  rap- 
ids the  Cedar  Rapid  just  above  Little  Chute,  or  else  includes  them  both 
in  one.  For  convenience*  of  reference  in  the  report  of  operations  fol- 
lowing, I  will  give  now  a  correct  list  of  the  several  rapids,  with  their 
distance  apart  and  the  fall  at  each,  as  it  was  ascertained  at  the  time  of 
the  examination  made  by  Major  Suter,  in  1866.  It  is  as  well  to  note 
here  that  the  map  published  with  our  report  gives  two  locations  of 
Rapide  Croche ;  the  upper  one  i^  the  location  of  the  dam,  the  other  is  a 
mistake. 


List  of  rapids  on  Lower  Fox  Biver,  with  amount  of  fall  and  distances  apart  between  head 

of  each. 


Kame. 


Depdre 

Little  Eankana  (or  Kakalin) 

Kttpide  Croche 

Graud  Kaukana 

Little  Chute 

Cedar  Ranli* 

Grand  Chute  

WiBoebaKe  Rapid  .... 

Green  Bay  to  Lake  Winnebago 


During  our  reconnaissances  of  the  route  in  1866  we  were  permitted 
by  the  canal  company  to  make  tracings  of  the  diagrams  of  all  tlie  im* 
provemeiits  up  to  that  date.  These  were  ti'ed  in  the  engineer  head- 
quarters at  Washington,  with  the  report,  dated  January  21,  1867,  and 
can  there  be  referred  to. 

Operations  in  1849 — Report  of  board  of  public  worJcs  for  1849.— The 
second  annual  report  of  the  board  of  public  works  is  dated  January  21, 
1850.  Contracts  were  made  for  guard  and  lift  locks  and  the  two  sec- 
tions of  canal  at  Portage;  for  improving  both  channels  at  Winnebago 
Kapids ;  for  improving  both  sides  of  the  river  at  Grand  Chute ;  for  im- 
proving the  east  side  of  the  river  at  Bapide  Croche;  and  for  improve- 
ment of  west  side  of  river  at  Dep^re.  The  improvements  at  Depire 
were  contracted  for  at  the  nominal  sum  of  $1.  Those  at  Winnebago 
Rapids  and  the  Grand  Chute  were  not  begun  this  year.  Fair  progress 
was  made  at  the  other  points.  A  steam-dredge  was  also  built,  at  a  co8t 
of  $12,000,  and  set  to  work  removing  bars  in  the  Big  Bend  at  and 
below  Mechan  Creek,  and  cutting  a  new  outlet  to  the  lake  (Lake  Puck- 
away). 

Digitized  by  VjOOQIC 


NAVIGATION    OP   THE   MISSISSIPPI   RIVER.  277 

.  Character  of  the  Wisconsin  and  dijfficulty  of  improving  its  cliannel^  &c. — 
An  examioatioii  of  the  Wisconsin  Kiver  below  Portage  was  made  in 
1849  by  the  chief  engineer,  Mr.  Alton.  (His  full  report  is  given  in  the 
assembly  jonrnal  for  1850,  p.  571.)  The  following  from  this  report  is 
interesting,  and  shows  views  held  in  regard  to  the  Wisconsin  River 
which  ruled  at  this  period  in  the  progress  ot*  the  improvements.  At  the 
time  of  the  examination,  the  river  being  at  an  <' extremely  low  stage,  a 
channel  having  not  less  than  2^  feet  could  be  traced  the  entire  distance 
from  *  Portage '  to  the  mouth.''    He  further  says : 

The  general  character  of  the  stream  is  each  that  it  woald  be  extremely  difficult, 
if  not  impossible,  to  make  any  improvenlent  in  the  channel  by  the  ordinary  method. 
The  current  is  nniformly  strong,  runain)(  at  the  rate  of  3  or  4  miles  an  hour,  frequently 
divided  Into  several  channels  or  sloughs  interspersed  with  numerous  sand-bars,  and, 
To  one  entirely  unacquainted  with  it,  it  would  seem  to  present  in«uperable  obstacles 
to  navigation. 

Mr.  Alton  thongbt  the  overhanging  trees  the  greatest  obstacle  in  the 
way  of  light-draught  boats,  and  recommended  that  they  should  be  cut 
away  and  a  few  snags  removed.  He  also  thought  the  steam  dredge  boat 
should  be  set  to  work  to  cut  an  entire  new  channel  from  about  half  a 
mile  below  "the  lower  ferry"  (probably  Bridgeport)  to  the  Mississippi, 
following  a  line  of  sloughs  or  pond  holes,  as  exhibited  on  a  map  accom- 
panying the  re(>ort,  and  that  one  of  the  present  channels  of  the  Wiscon- 
sin should  be  closed  up.    He  estimated  the  entire  cost  of  this  at  $6,000. 

The  total  expenditures  in  1849  were  as  follows  i 

Dep^re,  valve-gear $411  86 

Hapide  Croche 6,949  62 

Upper  Fox,  steam-dredge,  $12,000;  operating.  $1,463.^0 13,463  eO 

Portag*^,  canal  and  locke 13,447  19 

Wiscouain  River  (probably  for  examining) 333  5*2 

Engineers 6,120  97 

Printing 544  H5 

Contingent 3,972  82 

45,244  &i 

Operations  in  1850— fi€|porf  of  hoard  of  public  tcorlcs  for  1850. — The 
third  annual  report  of  the  board  of  public  works  of  the  operations  dur- 
ing 1850,  date<l  January  1,  1851,  gives  the  following  information: 

The  lock  at  Dep^re  was  completed  and  opened  for  the  passage  of  boats 
early  in  the  summer,  but  the  miter-sill  was  found  to  be  2  feet  too  high, 
and  must  be  lowered  that  much.  Some  rocks  were  removed  from  the 
channel  between  Dep^re  and  Kapide  Oroche. 

At  Kapide  Croche  the  lock  an<l  secti  m  of  canal  were  completed  at  an 
expense  considerably  greater  than  the  first  estimate.  The  lock  had  to 
be  sunk  a  foot  lower  and  the  section  of  canal  ma<le  l^WO  feet  longer. 
A  serious  breach  in  the  dam  at  this  place  occurred  in  April. 

At  the  rapids  of  Grand  Kaukana  and  Little  Chute  arrangements  for 
doing  the  work,  thongh  nearly  consummated,  failed. 

At  Cedar  Bapids  the  dam  was  completed  and  considerable  portion  of 
the  lock-pit  excavated. 

At  the  Grand  Chute  the  work  progressed  rapidly,  till  want  of  funds 
compelled  a  suspension. 

At  Winnebago  Bapids  the  dam  was  completed  and  about  two-thirds 
of  the  canal  excavated. 

The  Upper  Fox  River  was  remarkably  low.  The  dredge  was  employed 
deepening  the  channel  at  the  outlet  of  Lake  Puckaway  and  between  this 
lake  and  Buffalo  Lake ;  also  in  cutting  a  new  channel  at  the  entrance 
into  Buffalo  Lake,  and  in  cutting  off  a  large  bend  near  the  junction  of 
the  ^eenah  so  as  to  shorten  distance  and  avoid  Mud  Lake. 
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On  the  Wisconsin  Kiver  some  portion  of  the  overhanging  treeA  that . 
interfered  with  the  navigable  channel  was  cat  down  and  removed  last 
winter.    A  crane-scow  for  the  removal  of  snags  and  to  aftbrd  facilities 
for  the  cutting  and  removal  of  such  trees  as  may  still  interfere  with  the 
navigation  was  constructed  in  the  autumn. 

The  following-named  expenditures  were  made  in  1850 : 

At  Depfere  for  freight $10  00 

For  reiuoviog  rocks  between  Dep^re  and  Rapide  Croohe :i38  16 

At  Rapide  Crocbe  to  contraoton 13,22:2  43 

At  Cedar  Rapids  to  contractors 7,549  32 

At  Grand  Cbate  to  contractors 4,656  59 

In  dredging  on  Upper  Fox  and  repairn  to  dredge-boat 4, 728  97 

On  Portage,  canal  and  locks 21, 031  56 

On  Wisconsin  River,  pay  of  men  and  snpplieA, chopping  wood...  $1, 180  17 

On  Wisconsin  River,  for  surveying ^ 26  00 

On  Wisconsin  River,  for  scow  and  machinery 799  00 

2.006  17 

For  stationery,  printing,  pay  of  commissioners,  engineers,  &Ay 5, 506  49 

59,048  71 

The  commissioners,  at  the  close  of  their  report,  say : 

There  is  a  deficiency  of  aboat  170,000  acres  in  the  grant  of  land  for  the  improve- 
ment. 

Operations  of  1851 — Report  of  board  of  public  works  for  1851. — The 
fourth  annual  report  of  the  board  of  public  works  of  the  work  done  in 
1851,  dated  January  2, 1852,  gives  the  following  information:  The  op* 
emtioiis  in  1851  were  carried  on  under  a  new  board,  consisting  of  Caleb 
Croswell,  David  M.  Lay,  and  Timothy  Bums.  Mr.  Groswell  had  the 
supervision  of  the  operations  of  the  dredge-boat;  Mr.  Alton,  the  former 
chief  engineer,  resigned,  and  Mr.  J.  Kip  Anderson,  who  had  been  as- 
sistant engineer,  was  npi)oiuted  in  his  place.  Mr.  J.  E.  Day  was  ap- 
pointed consulting  engineer,  ^^a  gentleman,''  says  the  report  of  the  board, 
^^  whose  labors  for  the  past  six  years  on  the  Youghiogheny  and  Monon- 
gahela  Rivers  made  the  selection  appropriate  and  acceptable.''  In  all 
the  new  contracts  made  this  year  the  original  plan  of  the  locks  was  so 
changed  as  to  make  those  to  be  built  hereafter  160  by  35,  with  5  feet 
depth  on  the  miter  sills.  The  contract  for  the  work  at  the  Grand  Kaa- 
kana  and  Little  Chute  provided  for  payment  being  made  in  scrip. 

At  Dep^re,  the  lowering  of  the  old  lock  2  feet  was  completed  in  May. 

At  Rapide  Croche,  the  old  dam  was  of  brush,  and  a  breach  occurred 
n  it  in  the  spring  of  1850.  It  was  entirely  unsuited  to  the  location.  It 
was  decided  to  replace  it  with  a  spar-dam.  The  work  was  commenced 
and  was  well  under  way ;  the  crib-work  having  been  carried  across  the 
river,  the  abutment  on  the  east  side  finished,  and  a  number  of  spara  in 
their  [)laces.  The  probable  expense  of  repairs  at  this  point  is  estimated 
at  $7,494.45. 

At  Great  Kaukana  Rapids — 

A  larf^e  portion  of  the  canal  was  excavated,  the  protection-wall  on  the  upper  section 
more  than  one-half  flninhed,  and  the  upper  lock-pit  ready  to  receive  the  walls  uf  tbe 
lock.  From  the  lock-pits  the  earth  wah  removed,  and  the  excavation  of  the  rock  was 
to  be  carried  on  during  the  winter. 

At  the  Little  Chate— 

But  little  has  been  done  beyond  grubbing  and  clearing  of  the  line  and  the  delivery 
of  materials. 

At  the  Cedar  Bapids — 

The  dam  and  section  of  the  canal,  as  well  as  the  excavation  of  the  lock-pit,  sre  ootn- 
pleted,  the  only  work  remaining  to  be  performed  being  the  building  of  the  lock,  for 
wnich  the  timber,  plank,  and  iron  have  been  prepared  and  the  stone  excavated. 
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The  plan  *^  having  been  changed  ^  from  a  timber  to  a  composite  lock 
of  the  enlarged  size,  ^^  the  cost  ot  the  work  will  much  exceed  the  original 
estimate.''    Work  delayed  for  want  of  funds. 

At  the  Orand  Chnte  the  contractors  were  embarrassed  in  their  work 
by  the  difficulty  of  negotiating  the  warrants  with  which  they  were  paid. 
Yet,  "  the  improvement  has  progressed  rapidly."  »'  The  timber  and  other 
materials  for  the  dam  and  locks  are  delivered."  At  the  Winnebago 
Bapids,  since  the  last  report,  very  little  additional  work  has  been  done. 

On  the  Upper  Fox  River — 

During  the  past  season  the  dredge  has  been  in  active  operation  on  ibis  stream,  bavd 
ing  performed  mach  more  service  tban  iu  any  previous  year.  Tht)  eartb  e xcavater 
amoanted  to  14.5,440  cubic  yards ;  boat  at  work,  170  days ;  average  d55  cubic  yards  pe- 
day ;  maximnm  work  during  long  days  was  1,768  cubic  yards  per  day. 

The  Portage  Canal  and  locks  were  finished  and  accepted.  A  breach, 
however,  occurred  on  the  28th  of  September. 

Daring  the  prevalence  of  a  flood,  never  before  equaled  in  extent  at  Jbhat  season 
of  the  year,  tue  portage  between  the  Fox  and  Wisconsin  Rivers  became  so  over- 
flowed I  bat  the  water  from  the  last-mentioned  stream  broke  through  the  caual-baok  a 
short  distaiice  from  the  guard-lock,  washing  away  at  that  point  from  12  to  15  rods  of 
the  embankment. 

A  breach  of  about  the  same  extent  occurred  near  the  other  end  of  the 
canal.  There  was  a  third  breach,  of  limited  exteut  compared  with  the 
others.    The  report  says: 

The  entire  cost  of  these  repairs,  so  elaborately  descanted  npon  iu  particular  quar- 
ters soon  after  the  disaster,  does  not  exceed  the  sum  of  1(700  ;  and  a  peruiaiieut  bar- 
rier is  now  in  course  of  construction  to  provide  against  such  an  occurrence  in  the 
future. 

This  report  contains  the  regulations  and  rates  of  toll  adopted  for  the 
route,  and  these  were  kept  iu  force  by  the  law  transferring  the  works  to 
a  company  iu  1853. 

Plan  of  improving  th$  Wisconsin  by  Acting  Commissioner  Crosweli. — ^The 
following  plan  of  improving  the  navigation  of  the  Wisconsin  Kiver  be- 
low Portage  is  proposed  in  the  report  of  Mr.  Crosweli,  acting  commis- 
sioner lor  improving  the  Wisconsin  lliver,  this  year: 

I  tmst  I  may  be  allowed  respectfully  to  allude  to  the  present  navigable  condition  of 
the  Wisconsin  River  below  Portage.  Oq  that  point,  much  neglected  as  it  has  been, 
but  little  has  hitherto  been  said,  and  much  less  accomplished,  by  way  of  ihiprovenirut. 
The  opinion  has  been  indulged,  and,  in  my  humble  Judgment,  too  readily  so,  ihat  very 
little,  if  anything,  can  be  done  to  aid  the  navigation  of  that  stream  between  Fort 
Winnebago  and  the  Mississippi.  According  to  a  K)rmer  report,  the  principal  obafacles 
to  ite  improvement  were  fouud  at  the  different  points  on  the  river  where  the  stream 
is  widest.  At  such  places  the  depth  of  water  is  ueoessarily  less  than  in  the  narrower 
portions,  where  the  current  is  more  rapid.  From  'such  observations  as  my  position  lu 
the  board  for  the  past  two  years  has  euabled  me  to  make,  aud  from  the  experiunc*^  of 
thoHe  most  familiar  with  the  obstructious  of  the  stream,  the  opinion  has  been  forced 
npon  me  that  if  the  whole  volume  of  water  at  the  head  of  these  flats  was  turned  to 
one  of  the  shores,  all  the  main  difficulties  in  the  way  of  the  successful  navigation  of 
ihe  V^isoonHiu  would  at  ouce  be  overcome.  This,  i^n  my  bumble  apprehension,  could 
be  easily  effScted  by  dnviug  piles  from  the  opposit'O  shore  as  far  into  the  stream  as  it 
might  be  deemed  best  to  obstruct  it,  aud  by  sinking  a  pier  at  the  termination  to  pre- 
vent the  current  from  washing  away  the  work.  Against  thrse  piles  trees  should  oe 
placed  in  such  manner  as  to  cause  the  sand  to  bank  aud  form  a  dam.  This  dam  would 
natorally  turn  the  water  to  the  narrow  cbanuel,  and  increase  the  velocity  of  the  water 
to  such  an  extent  as  to  create  a  channel  through  the  flat,  and  yet  not  be  sufficiently 
strong  to  prove  of  any  hinderance  to  steamboat  navigation.  At  proper  points,  where 
these  dams  might  occur,  a  convenient  crossing  couid  be  established ;  and  were  wing- 
dams  of  this  description  to  be  thrown  out  at  convenient  intervals  between  Fort  Win- 
nebago and  the  Missi8^ippi  River,  there  would  seem  to  my  miud  no  apparent  obstacle 
in  the  way  of  the  largest  steam-vessels  passing  with  ease  up  and  down  the  stream 
Ckuriug  the  entire  season  of  navigation. 

•  This  annual  report  also  contained  the  report  of  an  examination  of  the^ 
Wisconsin  Biver  from  Portage  up  to  Beauiieux  Bapids,  made  t)y  WiljJa;ji 
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L.  Dewitt,  civil  engineer,  daring  1851.    He  sabmltted  an  estimate  of 
(j2,2G4.36  for  improving  this  portion  of  the  river. 
The  following  expenditnres  were  made  in  1B5I : 

Dep^re $928  93 

Rapide  Crocbe 1,284  C3 

Grand  Kankana 915  «i 

Grand  Kaakana  aod  Little  Choto,  scrip  isaaed* 26,000  00 

Cedar  Rapids 8.8H8  93 

Grand  Chute 4,819  d5 

Upper  Fox,  dredj^ing,  &c 6,300  77 

Portage  Canal : 12,047  96 

Survey  of  Wisconsin  above  Portage 1,275  54 

Coutingent  fund,  pajr  of  oommiwioDers,  &o 6,8*/8  66 

69,290  52 

Operations  in  1852 — Report  of  board  of  public  works  for  1852.— The 
fifth  annnal  report  of  the  board  of  public  works  of  the  work  done  iu 

1852,  dat^d  January  1,  1853,  is  signed  by  Peter  H.  Frame,  William 
Bichardaon,  and  Andrew  Proudfit.  The  pamphlet  oontaina  the  reports 
of  the  chief  engineer,  of  Mr.  Bichardson,  acting  commissioner  for  the 
improvement  of  the  Wisconsin  Biver,  and  Mr.  Prame,  the  commiKsioner 
in  charge  of  the  dredge-boat.  The  purpose  of  the  improvement  is  con- 
sidered in  this  report,  and  its  condition  and  future  prospects  discussed. 

At  Dep^re  work  was  continued  on  the  building  of  the  lock,  and  rocka 
removed  from  the  channel  between  it  and  Bapide  Groche. 

At  Bapide  Groche,  a  portion  of  the  west  dam  having  been  carried 
away,  an  unsuccessful  attempt,  costing  $2,732.28,  was  made  to  repair  it 
It  was  finally  replaced  by  a  spar-dam,  bolted  to  the  rock  bottom. 

At  Little  Kankana  Bapids  it  was  found  that  a  dam  and  lock  were 
necessary,  and  a  plan  was  prepared  for  making  them,  ^he  estimated  ex- 
pense being  $17,922.92. 

At  the  Grand  l^aukana  the  work  was  nearly  completed.  At  Little 
Chute  the  work  was  carried  on  vigorously. 

At  Gedar  Bapids  the  work  was  nearly  completed. 

At  Grand  Ghute  the  work  was  carried  on  vigorously. 

tin  the  Upper  Fox  Biver  dredging  was  continued. 

At  the  IJortage  Ganal  the  right  to  use  the  water-power  at  the  lifMock 
was  leased  for  a  term  of  thirty  years,  at  $275  per  year. 

Conditio7i  of  Uie  Wisconsin  River  improvement^  dec. — I  copy  here  the 
ref)ort  of  Acting  Gommissioner  William  Bichardson,  dated  January  1, 

1853,  as  it  gives  an  authentic  and  complete  account  of  all  that  had  been 
done  up  to  this  time  on  this  part  of  the  improvement: 

I  deem  it  my  duty  t.o  make,  at  this  time,  a  brief  Rtatement  of  the  plan,  progress' 
&c.,  of  the  works  of  improvement  on  the  Wisconsin  River,  which  I  have  had  the  honor 
to  diruct  as  acting  commissioner  on  said  river.  The  act  of  our  State  legislature  of  the 
8th  of  AngUHt,  18 4S,  «et  apart  on**-sixrh  of  the  net  proceeds  of  the  lands  granted  by 
Congress  to  aid  iu  the  improvement  of  the  Fox  and  Wisconsin  Rivers,  aq^  to  connect 
the  same  by  a  canal  (after  the  construction  of  the  canal)  for  the  improvement  of  the 
Wisconsin  River,  whioh  act  I  conceive  to  bo  yet  in  force.  The  acts  of  April  14  and  19, 
1852,  provide  for  the  same  thing,  and  make  it  obligatory  on  the  board  of  public  worlu 
to  commence  the  improvement  of  said  river  the  present  season,  and  to  complete  tbe 
same,  an  soon  as  practicable,  upon  the  plans  submitted  by  the  chief  engineer  in  bis 
report  for  the  year  1849,  or  in  some  otner  manner  as  best  calculated  to  open  a  chaDnel 
through  tbe  several  flats  on  Raid  river.  The  law  making  it  thus  obligatory  on  tbe 
board  to  commence  this  work  the  present  season,  I  t^ok  tbe  earliest  opp<irtunity  (after 
my  appointment  upon  that  part  of  the  improvement)  to  examine  the  stream,  and  de- 
termine, if  possible,  a  practicable  mode  of  improvement.    I  made  an  excursion  on  the 

*  Note. — In  the  consolidated  table  given  farther  on,  beirg  uuable  to  proportion  this 
from  the  reports,  I  divided  it  equally  between  the  two. 

G.  K.  w,  • 
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TiTer,  from  the  Portage  Canal  to  its  month,  for  the  pnrpose  of  ascertaining  the  canse 
of  the  deposits  of  sand  in  particniar  localities,  believinK  a  thorough  knowl^ge  of  this 
oanse  nece<*aary  to  a  Kaoce48tal  improvdmeut  or'  sad  rivar.  Bv  repeat  •d  ubiei-Nratioas 
npon  the  stream  in  a  low  stage  of  water,  I  became  Batis6ed  that  the  plan  siibmittdd  in 
the  engineer's  report  above  referred  to  was  the  proper  plan,  and  that  brnsh,  earth, 
gravel,  and  stone  were  the  proper  m-iterials  to  be  nsed  in  the  construction  of  the  dams. 

1  am  pleased  to  have  it  in  my  power  to  state,  in  this  oonnectioo,  that  at  least  one  of 
yonr  honorable  body.  Chief  Engineer  Mr.  J.  Kip  Anderson,  and  Assistant  Engineer  Mr. 
S.  G.  Callaghan  (after  accompanying  m<^  in  a  nrtiall  row-boat  from  the  Portage  to  the 
monrb  of  tne  stream)  fully  cononrred  with  me  in  opinion  npon  this  subject.  The  lack 
of  funds  applicable  to  this  work  I  deem  a  sufficient  apology  for  not  commencing  earlier 
in  the  season.  I  had  the  work  commenced  within  two  days  after  the  tirst  advertise- 
ment of  lands,  from  the  sales  of  which  we  were  entitled  to  moneys  to  pay  on  said  works. 
The  character  of  the  work  is  such  that  I  d<^med  it  impracticable  to  let  the  same  by 
contract ;  c  msequently  I  selected  good,  efficient  men  as  superintendents,  and  hired 
men  by  the  day  to  do  the  work.  I  commenced  at  the  Portatce  Canal  and  have  proceedml 
down  the  river,  as  per  act  of  the  legislatnre  of  August  8, 1848.  I  have  had  seven  dams 
erected,  and  two  now  in  course  of  erection.  The  aggregate)  length  in  linear  feet  of  the 
nine  dams  is  4,205,  and  constrncted  at  a  cost  of  about  $11,000.  In  pnttiog  a  dam  across 
a  branch  of  the  river,  where  a  connection  could  be  made  with  an  island.  I  have  gen- 
erally located  the  dam  some  distance  from  the  head  of  the  island,  for  the  following 
reasons  :  first,  the  dam  thus  located  is  not  subject  to  a  raking  effect  of  the  current,  as 
would  be  the  case  If  the  location  was  at  the  head  of  the  island  :  second,  a  large  recess 
is  formed  for  the  accumulation  of  sand  above  the  dam,  which  will  add  great  strength 
to  it ;  lastly,  the  fall  below  the  dam  to  the  foot  of  the  island  being  but  little,  the  water 
below  the  dam,  during  a  rise  io  the  river,  will  keep  very  nearly  upon  a  level  with  that 
above ;  consequently,  when  the  water  flows  over  the  dam  there  will  be  no  danger  of 
an  undt^miHing  process.  I  have  had  the  dams  given  good  width  of  base,  and  raised 
UStm  bnt  little  above  low-water  mark,  believing  it  unnecessary  to  obstruct  the  free 
flow  of  the  water  when  high.  The  opinion  indulged  in  by  many,  that  wing-dams 
should  angle  down  stream,  I  conceive  to  be  erroneous.  If  the  dam  is  not  at  right-angle 
with  the  stream,  it  should  (in  my  opinion)  angle  up  instead  of  down  stream.  If  ang- 
ling down,  the  current  will  rake  it,  and  naturally  tend  to  fill  the  channel  below  the 
dam  with  sand.  But  if  angling  np  stream,  both  of  these  effects  will  undoubtedly  be 
avoided.  There  has  been  expended  under  previous  administrations  of  the  board  of 
pablic  works,  in  surveys,  chopping  timber,  &c.,  upon  this  river,  the  sum  of  $3,872.73* 
The  contingent  expenses  properly  chargeable  to  this  part  of  the  improvement,  say 
$1,500,  making  the  aggregate  amount  of  expenditure  or  liability  incnrred  for  the  im- 
provement of  this  stream  up  to  the  time  of  finishing  the  two  dams  above  mentioned, 
$16,072.73. 

Several  of  the  dams  are  under  water,  and,  from  a  careful  observation,  I  am  satisfied 
that  the  current  will  produce  no  injurious  effect  np«)n  them.  If  these  dams  proiluce 
the  desired  effect  (which  I  have  no  doubt  op,  I  think  it  is  safe  to  assume  that  unob- 
Btmcted  navigation  from  the  mouth  of  the  river  to  P»»rtage  City,  for  steamers  drawing 
2  feet  water,  can  be  effected  for  a  sum  not  exceeding  $'25,000,  which,  added  to  the  pres- 
ent liabilities,  will  make  the  sum-total  for  this  part  of  the  improvement  $41,372.73, 
which  is  certainly  a  less  sum  than  the  law  sers  apart  for  the  same. 

I  have  employed  a  small  force  in  clearing  overhanging  timber  from  the  channel.  A 
statement  of  their  progress,  the  expendi turns  on  this  part  of  the  impr(»vement  in 
detail,  the  materials,  implements,  &c.,  applicable  to  operations  next  season,  &c.,  I  will 
present  you  at  an  early  day  after  the  completion  of  the  two  unfinished  dams. 

I  am  informed  by  Mr,  H.  Meriton,  civil  engineer,  tliat  be  was  em- 
ployed on  tbis  work,  and  that  foar  of  tbo  dams  were  located  between 
the  ferry-bridge,  above  Portage,  and  tbe  mouth  of  the  Baraboo  River. 
Some  remains  of  these  are  yet  to  be  seen,  as  shown  on  the  map  of  our 
survey  made  in  1867. 

Two  dams  were  located  near  the  mouth  of  Honey  Creek  ;  one  above 
on  the  right  bank  still  standing,  connecting  an  island  winh  the  main 
shore;  the  other,  below  the  creek  on  the  left  bank,  running  out  from 
tbe  shore,  in  which  logs  were  used,  is  still  partly  remaining,  but  it  has 
become  separate<l  from  the  main  shore  by  the  wearing  away  of  the 
bank,  and  now  occupies  a  place  well  out  in  the  stream,  a  fate  which  at- ' 
tends  all  wing-dams  not  constantly  cared  for. 

There  were  no  other  dams  erected  on  the  Wisconsin  before  or  since 
the  year  1852,  except  by  mill-owners  or  others  to  obtain  water  power. 
I  have  a  letter  from  Mr.  B.  J.  Stevens,  vice-president  of  the  Canal  Com- 
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paDj,  saying  that  the  Iinprovement  Company  did  not  erect  any  works 
on  the  Wisconsin  River  for  its  iinprovement,  since  the  works  were 
transferred  to  them. 

Tlie  other  commissioners,  in  speaking  of  the  work  done  this  year  (1852) 
on  the  Wisconsin  Biver,  say : 

If  this  cheap  kind  of  dam  which  we  recommend  to  be  constracted  shoald  be  found 
not  to  answer  the  desired  end,  and  as  the  cost  of  placing  piles  for  the  erection  of  more 
suitable  wing-dams  to  confine  the  water  to  one  channel  would  far  exceed  the  means 
at  the  disposal  of  the  State,  we  must  fall  back  upon  the  suggestion  of  the  engineer  of 
1849,  and  rely  ui>on  the  removal  of  the  overhanginsc  trees,  and  the  sna^s  from  the 
river,  which  can  be  done  at  the  estimated  cost  of  $5,000.  We  are  inclined  to  the 
opinion  that  the  fieqnent  running  of  the  boats  up  and  down  this,  now,  will  keep  the 
channel  open  and  make  it  navigable,  as  is  fonnd  to  be  the  case  on  some  portions  of  the 
Upper  Mississippi  and  Missonii  having  a  similar  current  and  bottom. 

Table  of  expenditures  on  the  Wisconsin  River. — ^In  the  foregoing  state- 
ment Mr.  Bichardsoii  says  that  the  expenditures  properly  chargeable  to 
the  improvement  of  the  Wisconsin  Eiver,  up  to  this  time,  amounted  to 
$16,372.73. 

Of  this  he  says  the  dams  in  1852  cost  abont $11,000  00 

The  report  of  the  board  for  1850  gives  for  scows  and  chopping 2, 005  17 

The  survey  below  Portage,  by  Mr.  Alton,  in  1849,  was :i33  5:2 

The  survey  above  For' age  by  Mr.  Dewitt,  and  report  cost,  as  stated  in  re- 
port for  1851,  ♦V275.54,  and  for  1852,  $491.16 1,766  80 

Chargeable  to  cootingout  fund  (says  Mr.  Richardson) 1,500  00 

16.605  49 

Thus  $16,605.49  is  the  largest  sum  we  find  in  the  official  reports 
charged  directly  to  the  Wisconsin  Kiver.  Mr.  Eichardson  states  the 
whole  amount  to  be  $16,372.73. 

There  was  exi>ended  in  1852  on  crib  and  dock  work,  for  protection  of 
the  iruardlock,  in  the  portion  of  the  Wif^consin  Eiver  contiguous  to  it, 
$5,905.47.  This  was  paid  for  out  of  the  Portage  Canal  fund,  I  believe, 
and  charged  to  that  in  the  commissioners'  report.  If  added  to  the  otber 
expenses  on  the  Wisconsin  Kiver  improvement,  whii-h  it  seems  hardly 
chargeable  to,  we  should  have  the  whole  expenditure  on  thi(t  river 
$22,510.96,  of  which  only  $13,000  was  actually  spent  in  works  of  improve- 
ment, to  wit:  For  8COW8  and  cutting  overhanging  trees  in  1850,  $2,005.17; 
for  dams  in  1852,  $11,000.  This  is  the  only  authority  that  I  can  find  for 
the  statements  of  Mr.  Westbrook,  in  his  report  in  1854,  that  $25,000 
had  been  expended  in  the  improvement  of  the  Wisconsin  Hiver. 

There  was  a  difference  of  opinion  as  to  where  the  funds  were  to  be 
obtained  for  improving  the  Wisconsin  River,  and  in  the  expenditnres 
stated  in  the  report  of  the  board  for  1852  the  $11,000,  which  Mr.  Rich- 
ardson  says  was  expended  on  the  WisiU)nsin,  does  not  appear.  I  have 
accordingly,  in  putting  it  in  the  following  table  of  expeudituren, increased 
the  amount  they  reported  by  that  much. 

Expenditures  made  in  1852. 

Dep^re .—.  $15  00 

RapideCroche 4,648  M 

LiTue  ChiUe°*  \  ^^^^^^  equally  in  the  oonsoUdated  table— G.  K.  W 47. 262  42 

Cedar  Rapids 9.559  17 

Grand  Chute 22,993  23 

Upper  Fox,  dredging 2,433  15 

Portage  Canal 23,227  29 

Wisconsin  River,  survey,  $491.16 ;  improvement, $11,000... 11,491  16 

Ccntingencies,  indading  patent  for  lock-gates,  d^c 15,513  19 

137.143  55 

m 

Digitized  by  CjOOQIC 


NAYIGATION  OF  THE  MISSISSIPPI  BIYEB. 


283 


I  have  not  seen  the  report  of  the  board  of  public  works  in  1853,  clos- 
ing  ap  their  connection  with  the  work,  but  in  the  report  of  Mr.  0.  D. 
Westbrook,  jr.,  dated  December  1, 1H54,  made  to  Isaac  Seymonr  and 
William  J.  Averill,  trustees  of  the  mortgage-bonds  of  the  Fox  and  Wis- 
consin Improvement  Company,  ic  is  stati'd,  p.  50,  that  the  total  expend- 
itare  by  the  State,  up  to  the  time  the  improvement  was  surrendered 
to  the  company,  was  9428,855.83. 

From  all  the  information  I  can  obtain  from  the  reports  of  the  board 
of  pablic  works,  the  amounts  expended  on  the  works  in  1848,  '49,  '50, 
'51,  and  '52,  amounted  to  $312,359.22.  There  must,  then,  have  been 
charges  for  other  purposes,  connected  with  the  sale  of  the  lands,  in- 
terest on  obligations  to  pay,  &c.,  amounting  at  that  time  to  the  differ- 
ence, viz,  $116,490.61.  I  have  entered  it  under  the  column  of  miscel- 
laneous expenditures  in  the  year  1853,  in  the  following  table,  in  which 
all  the  expenditures  heretofore  giyen  are  consolidated. 

Expenditure  in  impntvement  of  Fox  and  Wisconsin  BiverSf  under  State  management^  up  to 

1H53. 


KMoe. 


Dep^ 

Little  K«akan» 

B*pf  de  Croebtt 

Gruut  KaiilcMia 

DttlxCbaie 

CmlarKapids 

Grand  Chate . 

WinoebAKu  Rapids . 
Upper  Fox  River... 
P"rt*|t«»  Cnnal  ..  .. 
WineoiwiD  River  ... 
MiaeellMieoae 


Total. 


1848. 


1849. 


•411  86 


e.  949  63 


13.4ff3  80 
13,447  19 
333  5:2 
•1.631  81  110,638  64 


-I- 


18S0. 


•10  00 


13^SS43 


7.549  33 
4,656  50 


4,728  97 

21,031  58 

8,005  17 

5^844  65 


1,631  81   45.244  63   59,048  71 


1851. 


•938  95 


1.284  03 
L3.915  83 
13. 000  00 

8,e8i» »« 

S  819  88 


6,300  77 
12.047  96 
1, 275  54 
6.888  66 


1858. 


•15  00 


1853. 


4,648  94 
2^1.6:11  21 
«,ti3l  21 

9. 5W  17 
22. 99.1  23 


2, 433  15 
9.1. 827  29 
11.491  16 
15.573  19  ti  16, 496  61 


9,290  52  I  137.143  55     116, 4U6  61    138.855  83 


ToUL 


•1, 365  81 

26,'  105  02 
37.547  04 
36.631  21 
25.»!I7  42 
32,469  67 

26.9-26  69 
69.  754  02 
15. 105  39 
156.953  56 


Geological  survey  of  the  Wisconsin.^ln  the  year  1852  the  report  of  the 
geological  survey  of  Wisconsin,  &c.,  made,  under  direction  of  the  United 
States  Treasury,  by  David  Dale  Owen,  United  States  geologist,  was  pub- 
lished by  Lippiucott,  Grambo  &  Co.,  Philadelphia.  In  this,  pp.  277  to 
293,  is  the  r«*port  of  an  examination  made  in  1847  of  the  Wisconsin 
Kiver,  from  Portage  up  to  its  source,  by  Ool.  Charles  Whittlesey,  and, 
on  pp.  510  to  520,  the  Wisconsin,  from  Portage  to  the  mouth,  uiade  in 
1849,  by  Dr.  B.  F.  Shnmard. 

These  reports  contain  valuable  information  in  regard  to  these  rivers, 
and  attention  is  called  to  them  here  in  the  chronological  order  of  their 
appearance. 

Progrens  of  improvement  in  the  year  1853. — The  effort  to  provide  for  the 
expenses  of  the  works  of  improvement  in  previous  years  by  the  proceetls 
of  the  sale  of  public  lands  gnuited  by  tho  United  States  had  only  par- 
tially succeeded.  At  two  places.  Great  Kaukana  and  Little  Chute,  the 
contractor  had  so  far  been  paid  entirely  in  scrip,  and  at  other  places 
payments  had  been  only  granted  by  certiificates  or  warrants  of  indebt- 
edness. The  sale  of  lands  had  proceeded  too  slowly  to  meet  current 
expenses  when  prosecuting  the  work  in  a  proper  manner,  and  an  interest 
on  the  first  cost  was  accruing,  to  add  to  the  amount  of  final  payment. 
A  further  grant  of  land  was  also  required. 

To  meet  the  wants  of  the  case,  an  issue  of  State  bonds  was  proposed, 
but  this  being  held  unconstitutional  by  a  majority  of  the  legislature — 

It  resolved  to  surrender  the  whole  improvemeDt,  the  balance  of  the  grant  of  pablic 
lAhds  remaining  uosuld,  hydraulic  privileges,  &c.,  to  a  company,  upon  receiving  guar- 
antees that  the  work  should  be  accompliahed, and  (he  par(i(j|  interested  aa  contractors 
or  otherwise  secured  from  loss.  /     r^r^r^  I  r> 

Digitized  by  VjOOQ  IC 


284  NAVIGATION  OP  THE  MISSISSIPPI  BirEBL 

Surrender  of  the  icorJcs  of  improvement,  lands,  i&c;  company  chartered, 
&c.,^&c. — An  association  styling  itself  the  *'Pox  and  WiscoDsio  Improve- 
ment  Company,"  com|iri8iug  Otto  Tank,  Morgan  L.  Martin,  Urial  H. 
Peak.  James  G.  Lawtou,  Theodore  Conkey,  Mason  G.  Darling,  Benjamin 
F.  Moore,  and  Edgar  Conklin,  all  of  Wisconsin,  concluded  its  articles  of 
agreement  on  Jnne  1, 1853.  This  association  applied  to  the  legislature 
for  an  act  of  incorporation,  which  was  granted,  and  approved  Jalv  6, 
1853. 

Tbe  second,  third,  and  seventh  sections  of  the  act  required  the  parties 
comprising  the  association  to  give  certain  bonds,  and  file  relejises  of 
contractors,  which  conditions  were  duly  complied  with,  July  20, 1853, 
whereupon  the  work  was  surrendered,  and  taken  possession  of  by  tbe 
company. 

Section  2  of  this  act — 

*  *  Conditiooed  that  the  said  company  shall  vigorously  proseente  tbe  said  improve- 
ment to  ooTnpIef.ion)  and  coinpleto  the  same  within  three  yoars  from  tbe  pasisa^e  of 
this  act  on  the  liuo  located  by  the  bo^rd  of  public  works,  and  as  contemplated  in  the 
report  of  the  board  of  public  works,  and  estimated  by  the  chief  en&;liieer,  on  the  Ist 
day  of  January,  1853,  in  a  snbntanti.tl  and  dnrable  manner,  and  so  a;!  to  enable  boats 
of  2  feet  draught,  and  a  breadth  of  30  feet,  durinflr  ordinary  stAj^es  of  low  water,  to  pass 
with  facility  from  Oreen  Bay  into  tbe  Wisconsin  River.    *    * 

Section  2  also  provided — 

That  the  said  improvement  shall  in  all  future  time  be  free  for  the  transportation  of 
the  troops  of  the  Unit»)d  States  and  their  munitions  of  war,  without  payment  of  any 
tolls  whatever;  and  that  no  provision  of  thin  act  shall  be  so  construed  as  to  allov, 
permit,  or  authorize  the  charge  or  collection  nf  any  tolls  or  transit  duties  for  the  passage 
of  any  vessel  or  merchandise,  or  property  of  any  kind,  along  or  over  the  main  channel 
of  said  rivers. 

And  also  that — 

The  said  company  shall  charge  no  higher  rate  of  tolls  than  was  established  by  the 
board  of  public  works  for  the  years  185l-'52,  which  rates  shall  be  uniform  for  each 
lock,  and  to  all  persons  and  boats  passing  through  them. 

Section  8  provides  that —  . 

The  StAte  may  become  the  owner  and  proprietor  of  the  works  of  improvement  con* 
strnoted  under  this  act,  and  of  the  whole  works  of  improvement,  at  any  time  after 
twenty  years,  upon  paying  to  said  association  or  their  assigns  the  actual  costs  expended 
by  said  association  in  the  construction  of  said  improvement  over  and  above  the  avails 
of  the  ^rant  of  land  by  Congress,  and  applied  or  received  by  said  company  to  aid  io 
said  improvement,  the  said  lands  to  be  estimated  at  the  rate  of  one  dollar  and  twenty- 
five  cents  per  acre. 

For  the  purpose  of  completing  the  work,  the  company,  in  1853,  re- 
solved to  issue  bonds  to  the  amount  of  (500,000. 

In  1853,  the  legislature  of  Wisconsin  authorized  the  Milwaukee  and 
Prairie  du  Gbien  Railway  Company  to  build  three  bridges  across  the 
Wisconsin  River,  which  authorization  provided  for  draws  of  50  feet 
width,  and  required  tiiat  the  stream  where  touched  or  intersected  should 
be  restored  to  its  former  usefulness. 

The  bridges  built  under  this  law  were,  however,  located  entirely  with 
regard  to  convenience  to  tbe  railroad  alignment,  and  Ko  little  regard 
was  paid  to  tbe  stream  that  not  only  has  navigation  been  almost  cut 
off,  but  the  very  permanence  of  the  bridge-piers  has  been  maintained 
only  by  such  an  excessive  use  of  riprap-stone  as  renders  a  proper  restora- 
tion of  the  navigation  almost  impossible,  without  rebuilding  the  bridges 
themselves. 

Condition  and  character  of  the  worhs  in  1854,  hy  C.  D.  Westbrooh^jr,— 
The  very  interesting  report  of  Mr.  Westbrook,  frequently  referred  to  by 
roe  before,  gives  the  condition  of  the  work  at  the  date  of  November  16, 
1854,  from  which  the|bllowing  Is  taken : 
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At  Dep^re  tbe  work  is  considered  as  finished.  At  Little  Kankana, 
materials  for  dam  and  lock  have  been  collected. 

At  Kapide  Croche  the  work  is  considered  finished. 

At  Grand  Kaukana  the  work  is  generally  finished,  with  the  exception 
of  swinging  the  gates  and  graveling  the  dam. 

At  the  Little  Chute  there  yet  remains  22,500  cubic  yards  of  excava- 
tion, the  raising  of  the  walls  of  the  upper  of  the  two  combined  locks, 
tbe  swinging  of  the  gates,  and  the  graveling  of  the  dam. 

At  Cedar  Kapids  the  work  is  generally  finished,  with  the  exception  of 
swinging  the  gates  and  graveling  the  dam.  At  the  Grand  Chute  the 
walls  of  one  of  the  locks  are  .vet  to  be  raised;  15,000  cubic  yards  of 
excavation  and  embankment  remain ;  the  gates  for  the  locks  are  to  be 
swung  and  the  dams  to  be  graveled.  Winnebago  Bapids:  At  ihe 
Neenah,  or  southern  channel  of  exit  from  Lake  Winnebago,  the  canal 
lock  and  dams  have  been  completed,  ready  for  use  when  the  dam  below 
at  the  Grand  Chute  is  tightened.  A  wall  will  probably  be  extended 
from  the  lower  and  outer  wing  of  the  lock,  to  deflect  the  current,  which 
now  sets  across  its  entrance  into  the  channel.  The  improvement  here 
was  executed  without  cost  to  the  State,  in  consideration  of  the  use  of 
the  water-power.  The  lock  and  canal,  however,  are  of  the  original  size. 
Tbe  former  is  60  feet  wide  on  the  bottom  and  4  feet  deep,  and  the  latter 
140  feet  in  length  by  35  feet  width  in  the  chamber. 

At  Menasha,  where  the  second  and  northern  channel  issues  from  the 
lake,  the  dam  is  erected  and  the  canal  excavated.  The  lock-pit  was 
excavated  and  the  foundation  in  progress  at  the  commencement  of 
November.  The  contract  tiuie  for  completion  extends  to  the  1st  of  July. 
Here,  as  at  Keenah,  the  contract  for  the  execution  of  the  work  without 
cost  to  the  State  was  taken  in  consideration  of  the  use  of  the  water- 
power  thereby  created.  Subsequently  it  was  determined  to  enlarge  the 
eaoal  to  a  bottom  width  of  100  leet  and  a  depth  of  5  feet,  and  the  locks 
to  a  size  in  the  chamber  of  100  feet  by  40  feet.  This  change,  by  con- 
tract, iuvQlved  an  expenditure  of  $16,734.40  beyond  the  original  plan. 
The  expenditure  yet  to  be  made  at  this  point  is  $10,916.87. 

On  the  Upper  Fox  Kiver  the  dredge  had  continued  working  on  the 
river,  principally  above  the  Forks.  This  dredge  was  110  feet  long,  28 
feet  wide,  with  draught  of  30  inches.  It  has  removed,  on  an  average, 
850  cubic  yards  a  day  for  a  season  of  170  days,  excavating  at  times  1,700 
eobic  yards  a  day.  Up  to  the  close  of  1854  there  had  been  expended 
on  the  Upper  Fox  (including  $12,000  for  the  first  cost  of  the  dredge- 
boat)  about  $30,000.  The  present  navigation  is  confined  to  one  steam- 
boat, which  ascends  daily  to  Berlin,  a  distance  of  about  40  miles;  and 
horse-boats  rfnd  scows,  by  means  of  which  lumber  is  carried  from  the 
Wolf  River,  through  the  Upper  Fox,  into  the  Wisconsin,  and  down  the 
latter  stream  to  dififerent  markets  on  the  Mississippi.  A  steamboat, 
however,  has  made  weekly  trips  to  Montello,  100  miles  above  Lake  Win- 
nebago, from  Oshkosh,  a  city  of  3,000  inhabitants,  at  the  entrance  of 
the  Fox  into  Lake  Winnebago. 

Reservoir  on  the  headutaters  of  the  Wiaeowsin  Biver^  &o. — ^It  does  not 
appear  that  anything  was  done  upon  this  river  in  1853  and  1854.  Mr. 
We^tbrook  thought  a  great  improvement  to  the  low-water  navigation 
might  be  made  by — 

The  location  of  a  dam  npon  the  npper  waters  of  the  Wisconsin,  where  the  public 
lands  have  nut  as  yet  been  brou>;ht  into  market,  that  will  create  a  reservoir  in  which 
a  qnaotity  may  be  stored  up  from  the  high  water  in  the  spring  of  the  year,  to  main- 
tain an  equable  supply  throughout  the  dry  season,  sufficient  for  the  uninterrupted 
navigation  of  the  stream. 


Digitized  by  VjOOQIC 


286  NAVIGATION   OF   THE   MISSISSIPPI   RIVER. 

Expenditures  hy  the  company  from  Auguat  20, 1853,  to  November  15, 1654. 

At  Rftpide  Croche I29-2  00 

AtGraDd  KankaDa 32,SI02  2l 

AtLlttleChuto 50,930  73 

At  Cedar  Rapids 7,546  17 

At  Grand  Chnt« 42,21H  17 

At  WinD*-bngo  Rapids  (Menaaha  Channel) 5,817  53 

On  Upper  ^''ox  (dredp^e-lioat) 3,«33  16 

On  drtcks  and  iNUTKee  bnilt $9,621  84 

On  expeHsifS,  eugineera,  dto 8,132  09 

lutercBt 9,547  70 

27,30163 

Total 170,801  10 

The  cost  of  completing  the  work,  according  to  the  teems  of  the  act  of 
the  legislature  surrendering  tbe  improvement  to  the  conipauiy,  is  esti- 
mate<l,  on  November  28,  1854,  by  J.  Kip  Anderson,  the  engineer  of  tbe 
company,  a«  follows: 

AtGrsnd  Kankana $2,887  00 

At  Little  Chute 7.673  6^ 

At  Cedar  Rapids • 901  «5 

At  Grand  Chute * 10.U31  65 

Total '. 21,494  18 

There  were,  however,  many  other  improvements  contemplated  by  the 
company,  such  as  a  dam  and  lock  at  Little  Kaukana  and  one  dam  aod 
lock,  at  least,  on  the  Upper  Fox  Kiver. 

Appended  to  this  report  will  be  found  the  specifications  of  the  manner  of  construct- 
ing the  canal  and  locks  and  dams.  Following  them  will  be  found  the  bills  of  timber, 
of  stone,  and  of  iron  used  in  th  ir  couHtrnotion.  In  the  notes  attached  to  the  specifi- 
cations will  be  found  other  items  embraced  therein,  which  will  complete  the  descrip- 
tion of  the  wdtk.* 

In  regard  to  its  general  character,  I  wonid  say  that,  while  differing  in  opinion  in 
regard  to  a  few  of  it^  details,  the  plan  of  the  work  and  its  execation,  so  t«r  as  1  hsve 
been  able  to  Jndge.  exhibit  a  full  assurance  of  effecting  tlie  parpoee  for  which  it  watt 
designed  and  of  security  against  the  acticm  of  destructive  forces. 

The  dams,  with  a  single  exception,  are  bolted  to  the  bare  rock.  Tbe  one  excepted 
is  at  the  Grand  Kankalin.  It  rests  npou  crib-work  filled  with  stones,  and  is  to  be  far- 
ther protected  with  the  same  material  at  one  of  its  wings,  at  the  foot  of 'its  spars,  sod 
at  the  break  of  its  overflow,  from  the  nndt-r^ining  action  of  the  water. 

The  same  secnrity,  in  the  character  of  the  fonndations,  baa  been  had  in  theconstmc- 
tion  of  the  locks.  The  walls  of  all  at  the  Grand  Kankalin,  two  at  the  Little  Cbiite, 
one  at  the  Cedars,  and  three  at  the  Grand  Chute,  rest  upon  a  smooth  surface  of  lime- 
stone, out  of  which  material  their  walls  have  raised.  One  at  tbe  Grand  Chute  has  its 
walls  laid  in  timber  and  earth  foundations.  Though  the  work  was  executed  a  year 
since,  not  the  least  sign  of  their  settlement  can  be  perceived,  which  would  readily  have 
bfon  exhibited  by  tbe  starting  of  the  plank  in  the  flooring  course. 

Of  the  additional  locks  with  timber  foundations,  one  at  Dep^re,  one  at  the  Rapide 
Croche,  and  one  at  Neenah,  have  been  built  and  in  nse  for  several  years.  Tbe  firet  is 
of  stone,  faced  with  timber  and  plank,  and  the  other  two  of  timber  filled  with  clay. 
The  remaining  locks  with  timber  foundations  are  two  combined  at  the  Little  Chote. 

Another  fact  of  great  importance  in  regard  to  the  stability  of  the  work  is  its  exemp- 
tion from  the  danger  of  freshets,  inasmuch  as  no  tributary  of  any  size  empties  into  the 
Lower  Fox.  Lake  Winnebago  is  an  immense  reservoir,  controlling  the  rise  of  tbe  water 
below,  whose  fluctuations  are  never  more  than  between  3  and  4  feet. 

Whenever  the  banks  of  the  canal,  which  are  generally  upon  the  bottom-lands  of  the 
river  above  high>water  mark,  come  in  contact  with  the  current,  they  are  protected  from 
its  action  by  heavy  walls. 

These  facts,  together  with  an  examination  of  the  speclficatioos,  will  remove  all  ap- 
prehensions in  regard  to  the  stability  of  the  work. 

*  I  have  made  these  specifications  an  appendix  to  my  report  and  used  them  as  tbe 
basis  of  my  estimate  of  the  cost  of  locks  for  a  canal  along  the  Wisconsin  River. 

*  G.  K.W. 


Digiti 


zedbyCjOOgle 


NAVIGATION   OP  THE  MISSISSIPPI   RIVER,  287 

PROGRKSS  OP  THB  POX  AND  WISCONSIN  RIVER  IMPROVEMENT .  8UBSB- 

QUBNT  TO  1865-'56. 

I  have  no  iDformation  of  the  details  of  the  improvement  for  this 
period,  and  I  can  give  only  (reneral  featpres. 

Additional  lands  granted  to  the  State  hy  Congress. — In  the  session  of 
1854-*55  acts  of  Congress  were  passed  by  which  the  State  was  author- 
ized to  select,  in  addition  to  the  previoas  grant,  two  sections  per  mile, 
for  every  mile  of  improvement,  &c.  The  total  grant  would  then  amount 
to  five  sections  per  mile  for  the  whole  length  of  the  Fox  River  and  lakes 
through  which  it  runs,  a  distance  of  about  216  miles. 

Increased  capacity  of  the  improvement  required  by  the  State, — In  1856 
the  legislature  of  Wisconsin  passed  another  act,  requiring  an  increased 
capacity  to  the  improvement,  so  that  boats  drawing  4  feet  water  could 
navigate  the  Lower  Fox,  and  those  having  a  draught  of  3^  feet  could 
use  the  Upper  Fox;  the  locks  to  be  160  feet  long  by  35  feet  wide,  a^lmit- 
ting  of  the  passage  of  boats  144  feet  long  by  34  feet  wide,  of  a  tonnage 
of  from  300  to  350  tons.  This  work  was  commenced  immediately  and 
prosecuted  with  energy  until  the  revulsion  in  the  money  market  iq  the 
fall  of  1857,  when  it  was  in  part  suspended.  (See  Report  No.  55,  H. 
Rep.,  Thirty-seventh*  Congress,  third  8essiou,  dated  March  3, 1863.)  I 
have  not  positive  authority  for  it,  but  presume  that  the  increased  capac- 
ity required  by  the  legislature  was  in  consideration  of  the  additional 
land  grant  made  by  Congress,  which  was  given  to  the  company  on  the 
condition  that  it  should  execute  its  deed  of  trust,  covering  all  the  unsold 
lands  granted  by  Congress,  the  works  of  improvement,  &c.,  to  three 
trnstees,  who  should  sell  the  same  in  case  the  company  did  not  perform 
its  part. 

As  to  the  expenditures  between  the  years  1854  and  August  25, 1856, 
Mr.  John  F.  Seymour,  in  his  report  to  the  special  committee  of  the  legis- 
lature, in  1860,  states  that  *'  the  amonnt  expended  by  the  company  for  (^n- 
strnctiorf  and  navigation  to  August  25, 1856,  is  reported  at  $504,806.06.'' 
As  Mr.  Westbrook's  report  gave  the  amount  expended  up  to  the  close  of 
the  year  1854  as  $170,861.60,  we  have  $333,944.46  as  the  expenditure 
for  the  intervening  period.  I  can  only  infer  what  this  was  expended 
for  by  the  following  extracts  from  the  report  of  Mr.  Jeun^,  chief  engi- 
neer, &c.,  giving  the  condition  of  the  work  in  1856.* 

Condition  of  the  works  Janvnry^  1^59;  report  of  the  chief  engineer^  &c. — 
The  report  of  Mr.  Daniel  C.  Jeun^,  chief  engineer,  &c.,  dated  January 
7, 1859,  made  to  the  governor,  says  that  in  June,  1856,  the  navigation 
from  Green  Bay  to  Lake  Winnebago  was  opened,  but,  owing  to  the  dam 
and  lock  not  being  built  at  Little  Kaukana,  it  was  suspended  in  the 
latter  part  of  the  season. 

That  in  1857  the  navigation  of  the  Lower  Fox  was  good  until  Sep- 
tember, and  from  that  time  to  the  middle  of  October,  the  time  the  dam 
at  Little  Kaukana  was  completed,  there  was  some  diflBculty  between 
this  point  and  Rapide  Croche,  which  ceased  thereafter. 

Tliat  duting  1858  there  was  no  interruption  of  navigation,  except  for 
a  few  days,  about  the  1st  of  May,  when  a  break  occurred  in  the  canal 
at  Menasha.  Steamboats  have  made  their  regular  trips  daily  from 
Green  Bay  toOshkosh  and  Fond  du  Lac.  They  have  also  run  regularly 
from  Oshkosh  to  Berlin,  and  for  a  considerable  portion  of  the  year  from 
Berlin  to  Montelloand  Pack  waukee,  and  occasionally  to  Fort  Winnebago. 
Navigation  was  opened  on  the  12th  of  April  and  closed  on  the  27rh  of 

*  In  tb«  BpriDfs  of  1857  the  Milwankee  and  Prairie  cln  Chien  Railroad,  croesing  the 
"WiucoDftin  River  three  times,  was  opened  through  to  the  Mississippi  River/   v-^^^T^ 
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^vember,  makiug  seven  and  a  half  months,  which  is  nearly  one  montk 
more  than  the  average  of  New  York  canals. 
The  repoit  of  Mr.  Jeuu6  informs  as  also — 

That,  since  the  passe ge  of  the  act  of  1856,  the  company  have  been  actively  at  work  at 
different  points  uu  the  Fox  River.        « 

Taking  the  works  in  the  order  adopted  by  me,  we  learn  from  Mr. 
Jenny's  report  the  following  in  regard  to  the  condition  of  the  works  at 
the  close  of  the  year  185S: 

At  Dep^re  the  lock  is  not  yet  commenced,  bat  will  probably  be  built 
the  coming  year. 

At  Little  Kaakana  the  dam,  lock,  and  canal  section  are  completed. 

At  Kapide  Croche  the  lock  and  section  of  canal  is  about  four-fifths 
completed,  and  will  be  brought  into  use  by  the  Ist  of  June,  1859.  At 
Menasha  (Winnebago  Rapids)  the  section  of  canal  is  comp1ete<l. 

On  the  Upper  Fox  the  lock  and  dam  at  Moutello  is  over  one-half  fin- 
ished, and  will  be  completed  by  October,  1859.  The  lock  at  Fort  Win- 
nebago has  been  completed.  The  lock  at  Portage  City  has  not  b<^Q 
commt^nced,  but  will  probably  be  built  during  the  coming  year.  The 
canal  at  Portage  City  is  not  finished,  but  will  progress  during  the  year 
1859,  and  is  now  in  a  condition  to  pass  boats  up  to  the  city.  A  large 
amount  of  dredging  has  been  done,  and  by  the  opening  of  navinratioa 
in  the  spring  there  will  be  no  trouble  in  passing  steamboats  from  Green 
Bay  to  Portage  City,  and  barges  will  be  able  to  pass  out  into  the  Wis- 
consin River. 

The  company  have  two  powerful  dredge  boats,  which  will  be  engaged 
in  deepening  the  upper  river  at  all  points  which  may  be  necessary  during 
the  next  year.  Two  wing-danjs  have  been  built  in  the  vicinity  of 
Princeton  on  the  bars,  which  contract  the  water  and  form  a  good  cbau- 
nel  over  the.  bars.  Several  more  wing-dams  will  lie  built  the  coming 
year  between  Princeton  and  Berlin,  and  these,  with  the  dredging  which 
will  be  doqe,  will  form  a  good  channel  for  boats  drawing  3^  feet  of 
water  at  all  places  on  the  Upper  Fox  during  ordinary  low  water  on  said 
river. 

On  the  Wisconsin  River  no  work  had  been  done  for  improving  it 
since  the  passage  of  the  act  of  1856.  Mr.  Jenn6  examined  the  river 
from  Portage  City  to  the  mouth  in  October,  1857,  and  says :  "  I  am 
satisified  that  it  can  be  successfully  navigated,  and  that  within  the  next 
two  years  steamboats  will  run  direct  from  Green  Bay  to  the  Mississippi 
River,  and  thence  up  and  down  that  river  to  any  points  where  boats 
now  run." 

Condition  of  the  improvement  in  1860. — ^t'he  next  report  of  improve- 
ment obtained  by  me  is  the  printed  one  of  Mr.  John  F.  Seymour,  presi- 
dent of  the  company,  made  to  a  select  committee  of  the  Wisconsiu  leg- 
islature in  1860. 

Mr.  Seymour  states  that  he  was  appointed  president  of  the  company 
in  1858.    He  states: 

At  Dep^re  the  lock,  by  a  change  of  plan,  sanctioned  by  the  governor 
in  1857,  is  to  be  length(*ned,  but  can  be  used  with  some  repairs  for 
another  year  or  two.  At  Rapide  Croche  the  new  cutstone  lock  for 
canal,  constructed  by  Messrs.  Conkey  and  Wesley,  will  be  reaily  for  use 
this  spring.  The  work  on  the  Lower  Fox  is  completed  so  as  to  give  4| 
feet  depth  of  water  in  all  ordinary  seasons ;  and  during  the  extraordi- 
nary drought  of  last  summer,  a  small  amount  expended  in  tightening 
the  dams  relieved  the  navigation  from  all  difilculty,  except  the  Meuasba 
Channel.    The  company  is  now  at  work  on  this  channel,  and  no  farther 
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aerions  difficolty  is  apprehended  tbere^  aoless  there  sboald  be  a  recar- 
reoee  of  a  Rimilar  drought. 

Od  the  Upper  Fox  River,  by  a  change  of  plan,  approved  by  the  gov- 
ernor in  February,  1857,  the  lock  and  dam  in  the  vicinity  of  Princeton 
have  been  dispensed  with,  and  the  bars  improved  by  means  of  wing- 
dams,  piers,  and  dredging,  and  a  large  amount  of  this  kind  of  work  has 
been  done  between  Berlin  and  Mechan  Biver.  It  is  proposeil  to  put  in 
several  other  wing-dams,  both  above  and  below  Berlin,  against  the 
recurrence  of  a  season  similar  to  that  of  last  summer. 

A  dam  and  lock  have  been  partially  built  at  Montello.  A  new  lock 
has  been  built  at  Fort  Winnebago,  on  the  site  of  the  one  built  by  the 
State,  and  sunk  5  feet  lower  than  the  old  lock,  to  give  sufficient  depth 
for  navigation.  It  is  now  anticipated  that  a  lock  and  dam  of  low  lift 
may  have  to  be  built  about  four  miles  below  Fort  Winnebago  in  conse- 
quence of  the  trouble  exiierienced  in  keeping  that  part  of  the  river  open 
for  navigation.  The  lock  into  the  Wisconsin  River  at  Portage  was  re- 
paired last  year,  and  with  some  additional  repairs  will  answer  all  the 
purposes  of  navigation  the  present  year.  It  is  intended  that  both 
dredges  shall  be  employed  for  the  most  part  of  the  ensuing  season  on 
the  Upper  Fox.  In  reganl  to  the  navigation  of  this  river,  W.  J.  Clem- 
aus  made  affidavit  on  the  14th  of  March,  1800 — 

Then  be  bad  cbarge  of  the  dredge-boat  No.  2,  owned  and  worked  by  the  Fox  and 
Wisconsin  Improvement  Company  in  the  year  1859;  that,  \u  the  month  of  August  last, 
be  came  on  said  dredge  from  Menasba  to  Portage;  that,  where  be  found  the  depth  less 
than  ^  feet,  be  dredged  it  to  the  depth  of  5  feet,  except  on  the  Omro  bar,  where  he 
dredged  4  feet  deep;  that  he  did  not  find  it  necessary  to  dredge  from  Berlin  to  within 
4  miles  of  Portage ;  that  of  this  4  miles  two  bad  a  depth  of  5  feet  water;  that  he  did 
not  dredge  the  remaining  2  miles,  having  been  ordered  to  the  npper  lock  to  dredge  it 
oat,  wbidi  be  did ;  that  these  two  miles  aforesaid  had  been  dredged  oat  by  said  com- 
pany, but  bad  filled  up  with  sand  during  that  season ;  thai  said  Upper  Fox  is  constantly 
nlling  up  with  sand,  and  will  reouire  dredging  every  year;  that  the  water  in  Fox 
River  was  lower  last  year  than  it  had  been  known  to  be  for  seven  years  past. 

Navigation  of  the  Wisconsin  to  be  improved  by  running  a  steamboat^  &c. — 
Mr.  Seymour  8a38,  with  reference  to  the  Wisconsin,  the  company  have 
been — 

Guided  in  many  respects  by  the  opinions  of  men  of  experience,  such  as  Hercules, 
Boosman,  and  other  gentlemen  familiar  with  that  stream;  that  the  navigation  of  the 
river  by  steamboat  would  make  a  channel  as  in  the  Mississippi,  and  that  generally 
money  expended  otherwise  would  be  of  no  avail,  although  there  may  be  some  points 
where  the  stream  will  have  to  be  contracted  by  wing-dams,  dec.  A.  steamboat  made 
regular  trips  from  Portage  to  Sauk  in«the  latter  part  of  last  season,  and  several  other 
boats  ran  out  of  the  Fox  into  the  Wisconsin  dnring  the  season. 

Expenditures  from  October  3, 1850,  to  December  31, 1859. — ^The  following 
table  shows  the  expenditures  for  all  kinds  of  work  from  October  3, 1856, 
the  time  the  work  passed  into  the  hands  of  the  company,  up  to  Decem- 
ber 31, 1859: 

H.  Ex.  49 19 
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StaUment  of  expendiiureB  hjf  DanUl  C.  Jenni^  chief  engineer  and  euperinUndent,  forwerl 
done  on  the  Fox  and  Wieconein  improvement  from  October  3f  1856,  to  December  31 ,  18^. 


Kind  of  work. 


Lock,  dam,  ftod  section  tt  LitUe^KAnkaim. 

Lock  aod  aection  at  lUpide  Croohe 

Dam  embank,  Grand  Kaukana 

EnlareiDg  canal  at  Little  Chute 

KebaUdinx  combined  locks.  Little  Chute  .. 

Lock  and  section  at  Menaaha 

Lock  and  dam  at  Moutello 

]x>ck  at  Fort  Winnebago 

Lock  at  Portage  City 

Constrnoting  dredges 

Operating  dredges 

wing-dams  at  Upper  Fox 

Lock-honaes 

Printing , 

Miscellaneous 

Navigation  account 

Water-power  account 

Land-damages 

Engineering 


Total  construction. 
Operating  department. . ., 


lese. 


1100  00 


500  00 


309  99 
535  83 


90  90 
ISil  00 
901  94 


9,913  56 


4.795  59 
1,3«8  70 


Total 6,094  22     115,730  96       99,199  56  1    46,05134 


1857. 


$34.404  96 
5,360  00 


1,579  60 


1,980  00 
14,360  00 
13,657  57 


11,791  99 

5,950  53 

1,901  93 

1,050  19 

107  90 

539  30 


10,994  33 


109,900  03 
19,830  93 


1856. 


110,063  56 
9J,544  47 


9,506  80 


3,096  66 

5.903  65 

14, 310  00 

897  07 

11  U 

3,956  93 

1,600  00 


1^560  45 


3,003  00 
8,635  95 


1850. 


1901  SO 
7,019  55 


37  96 

10,695  01 

908  40 


56  36 


953  36 
5. 617  99 
3,000  00 


788  66 

304  40 

66  40 

960  00 

7,354  33 


80,006  65  I 
12, 190  91 


36,468  91 
9,563  13 


ToCia. 


$45,31011 

35,917  0-2 

100  00 

4,ltf  M 

10,635  01 

.\81Sl-f 

19, 56)  a 

98.5230 

897  07 

19,«»6d 

16.059  88 

6,50193 

1,0;0  39 

950  90 

4,7f«35 

304  40 

68  40 

3,353  00 

98,490  4: 


•984,199  41 
35,953  07 


96Q,07<Od 


*  This  total  foota  up  $196  less  than  the  footing  given  ia  the  printed  report  from  which  it  has  be«8 
taken. 

Expenditures  from  beginning  of  improvements  in  1848  to  1859. — ^The  fol- 
lowing consolidated  table  shows  all  the  expenditures  from  the  beginning 
of  the  improvement  in  1848  to  1859,  distributed  among  the  different 
parts  of  the  work  as  far  as  the  published  data  available  will  allow  ns 
to  do  it 
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292  NAVIGATION   OP   THE   MISSISSIPPI   RIVER. 

Mr.  Seymoar  farther  states — 

The  work  still  proposed  to  be  done  is  as  follows : 

LeDgtheniDg  lock  at  Dep^re $10,000 

Enlarging  canals  on  Lower'Foz..'. 2,000 

Graveling  dams 1,000 

Completing  lock  and  dam  tit  Montello 12,000 

Rebuilding  lock  at  Portage 25,000 

Bailding  drawbridge  at  Portage 2,500 

Enlarging  canal  at  Portage 2,500 

Wing-dams  on  Upper  Fox  at  Portage 5,000 

Dredging  Upper  Fox  at  Portage 7,000 

Engineering  and  contingencies 8,000 

Total 75,000 

By  reference  to  these  tables,  Mr.  Seymour  says — 

It  will  be  seen  that  a  much  larger  amonnt  has  been  exi>ended  than  was  contemplated 
in  the  report  of  September,  185H.  There  is  still  abont  |75,000  worth  of  work  to  be 
done,  making  the  cost  abont  $300,000  instead  of  $200,000,  as  specified  in  the  report  of 
1B56.  This  has  occurred  in  consequence  of  a  better  class  of  work  being  done  than  was 
contemplated,  and  of  many  unforeseen  contingencies  which  could  not  have  been  antici- 
pated. 

Mr.  Seymour  also  states— 

The  company  have  paid  out  for  State  indebtedness  and  constrnction,  since  October 
3,  iU56,  $181,539  more  than  they  have  received  from  the  sales  of  lauds  and  tolls. 

The  select  committee  of  the  legislature  reported : 

Your  committee  are  of  the  opinion  that  the  said  improvement  company  have,  con- 
sidering the  pecuniary  embarrassments  of  the  past  two  years,  and  the  general  depres- 
sion of  all  kinds  of  business  consequent  thereon,  done  all  that  could  reasonably  be  ex- 
pected. 

Operations  in  1860-'61-'62 ;  rqport  of  superintendent  of  company, — In 
these  years,  as  far  as  I  have  learued,  there  was  little  doue.  The  report 
of  the  sui)eriDteudeut  of  the  company,  dated  August  18, 1862,  makes 
the  expenditure  from  January  1, 1860,  to  August  18, 1862,  only  $6,585.92. 
The  amount  oi  lands  remaining  unsold  belonging  to  the  company  Au- 
gust 1,  1862,  was  421,201.27  acres.    This  report  says  that— 

The  State  and  the  company  also  insist  that  they  are  entitled,  under  the  acts  of  Con- 
gress, to  select  for  the  Wisconsin  Biver  tive  sections  for  every  mile  of  its  improvement 
from  Portage  City  t<e  the  Mississippi  River,  a  distance  of  113  miles,  which  would  still 
further  increase  the  quantity  of  liuids  about  302,000  acres. 

Increased  capacity  necessary  for  passage  of  gunboats^  ifec.— On  Decem- 
ber 18,  1802,  Mr.  Jenn^,  at  this  time  division  engineer  on  the  New  York 
canals,  made  a  report  to  the  president,  Mr.  John  F.  Seymour,  in  rela- 
tion to  making  the  works  of  improvement  of  a  capacity  suitable  for  the 
passage  of  gunboats  14.4  feet  long,  34  feet  beam,  and  6  feet  draught,  as 
follows : 

On  the  Lower  Fox: 

Excavating  dam  at  foot  of  the  Dep^relock $10,000 

Kaisinjr  eight  dams  varying  from  tiUO  to  l,40U  feet  in  length 30,000 

Kebuilding  one  dam,  700  leet,  at  Grand  Kaukana 12,000 

Rebuilding  four  locks.. .^ 104,000 

Kaising  fourteen  locks  and  new  gates 66,000 

Raising  banks  and  protecting  with  wall  five  miles  of  oanal 83,000 

Excavating  channel  of  river  at  Menusha  and  Neenah S5, 000 

Rebuilding  guard- gates  at  Grand  Kaukana  and  MenasAia 10, 000 

Total 340.000 

On  the  Upper  Fox  : 

Building  five  locks  and  dams $150,000 

Dredging  channel  at  different  jioints  and  other  necessary  work 1^,  OUO 

Total 270,000 
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On  canal  and  looks,  Portage  City : 

Enlarging  and  deepening  canal  and  protecting  banks |30,000 

Bebnildinggnardlock  and  protecting  head  and  cutting  down  breast- 
wall  of  Uft-lock 30,000 

Total 1 $60,000 

On  Wisconsin  River: 
Building  dauis  for  contracting  channel  of  river  and  other  tiecessary 

work....*- $250,000 

EDgineering  and  contingencies 80,000 

Total 333,000 

Grand  total 1,000.000 

He  says : 

Should  it  be  considered  advisable  to  make  the  looks  of  snfficiAnt  length  to  pass  boats 
of  20(1  feet,  it  would  be  necessary  to  increase  the  len^^th  about  60  feet.  The  location  of 
all  the  locks  now  bnilt  is  such  that  the  change  can  readily  be  made  at  a  cost  of  $10,000 
per  lock.    The  whole  cost  would  then  be  as  follows : 

Cost  of  improvement  as  per  foregoing  estimate $1,000,000 

Cost  of  lengthening  25  locks,  $10, 000  each 250,000 

ToUl  for  boats  200  feet  long 1,250,000 

The  above  estimates  are,  in  my  opinion,  ample  for  the  work  contemplatdd,  whioh  can 
all  be  done  in  two  years. 

In  this  report  Mr.  Jeno^  says : 

The  Wisconsin  River  has  a  descent  of  abont  1  foot  to  the  mile  for  115  miles,  is  from 
500  to  1,000  feet  wide,  and  has  a  current  of  2  miles  per  hour.  The  bod  of  tho  stream 
is  of  a  sandy  formation,  and  in  many  places  has  great  width.  This  is  a  channel  in  all 
cases  of  from  5  to  6  feet  in  low  water,  but  this  being  crooked,  where  the  water  spreads 
oat,  it  requires  to  be  reduced  in  width  by  means  of  the  wing-dams,  when  the  river  will 
make  its  own  channel  as  it  recedes  from  high  to  low  water.  The  work  required  to  in- 
crease the  depth  of  water  in  all  the  improvement,  so  that  gnifboats  drawing  6  feet  of 
water  can  navigate  the  same,  will  be  as  follows.  •  •  • 

The  Wisconsin  River  would  be  improved  by  the  continuation  of  wing-dams  located 
so  as  to  contract  the  shallow  port'oiM  of  the  channel.  Tae  desired  water-way  may  be 
farther  secured  at  low  water  by  the  constant  passage  of  boat«  between  the  points  at 
which  sand  may  be  deposited  by  the  variable  action  of  the  current. 

RENEWAL     OP    INTEREST    IN    THE    IMPROVEMENT    BY  THE     UNITED 

STATES. 

During  the  third  session  of  the  Thirty-seventh  Cons^ess,  a  resolution 
in  regard  to  this  route  was  adopted  by  the  House  of  Hepreseutatives,  as 
follows : 

BeMhfdy  That  the  Committee  on  Naval  Affairs  is  requested  to  inquire  into  and  report 
apoo  the  practicability  and  probable  cost  and  time  rtrquired  to  improve  the  Wisconsin 
aod  Fox  Rivers,  so  as  to  give  an  uninterrupted  navigation  from  the  Mississippi  River 
to  Lake  Michigan  for  vessels  of  war  200  feet  in  length,  34  feet  beam,  and  drawing  not 
less  than  6  feet  of  water;  and  also  to  report  such  other  facts  relating  to  the  defense  of 
tbe  lakes,  and  a  suitable  naval  station  thereon,  as  they  may  deem  desirable  for  the 
information  of  the  House. 

Beptfrt  of  the  Committee  on  Naval  Affairs  Thirtn-seventy  Congress^  die. — 
Mr.  Pike,  from  the  committee,  made  a  report  March  3, 1863.    Tbey  had 
Mr.  Jenny's  estimate  before  them,  and,  it  appears,  conferred  with  Colonel 
Gram,  United  States  Engineers.    Tbe  report  says: 
Colonel  Cram  adds  somewhat  to  Mr.  Jenny's  estimate,  and  gives  as  follows: 
Probable  estimate  to  pass  a  boat  200  feet  long  by  34  feet  beam : 
I  would  incrfase  Mr.  Jenny's  estimate  for  his  proposed  method  of  improving 

tbe  Lower  Wisconsin,  so  as  to  allow  a  draught  of  6  or  6^  feet,  to $315, 000 

And  for  the  canal  at  Portage  City,  6  or  6^  feet  draught,  to 70,000 

And  for  the  Upper  Fox,  6  or  6i  feet  draught,  to 340,000 

To  which  add  the  above  estimate  for  an  iniprovemeut  in  the  Lower  Fox  for 
a  draught  of  12  fee%  including  the  dredging  of  24,000  cubic  yards  at  the 
mouth  of  the  Fox,  («<;) 1.662,384 
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The  iucrease  of  depth  in  the  Lower  Fox  to  22  feet  was  suggested  for 
the  parpose  of  makiug  Lake  Winnebago  a  naval  station,  which  it  was 
held  by  some  would  not  be  prohibited  by  the  "treaty  of  1817,"  but  the 
committee  regarded  the  treaty  as  practically  covering  this  case.  The 
report  of  the  committee  closes  with  the  following  enlarged  views : 

The  true  {pxiund,  as  the  committee  think,  u^-yn  which  to  place  the  propriety  of 
yielding  assistance  to  this  Wisconsin  enterprise,  is  its  great  natural  importance  in 
making  cheaper  and  easier  the  intercourse  bet^^een  the  grain-regions  of  the  Northwest 
and  the  manafacturing  and  commercial  States  of  the  East.  The  expenditure  of  twenty 
millions  in  the  completion  of  this  work  and  thai,  of  Illinois,  with  a  corresponding  en- 
largement of  the  means  of  conveyance  in  the  East,  would  be  many  times  repaid  in  the 
increased  general  prosperity  which  would  result  from  it.  Wheuever  some  systematic 
and  weli-niatured  plan  shall  belaid  before  CongrosSi  which  shall  compass  this  result,  it 
is  to  be  hoped  that  it  may  be  adopted. 

Congress  took  no  further  action  at  that  time  on  the  proposition. 

Company  liaving  failed  to  perform  its  agreement^  the  works  of  improve- 
mentj  land^y  &c.j  were  sold  in  1868. — In  the  summer  of  1866  the  '^  Fox 
and  Wisconsin  Improvement  Company"  have  failed  to  perform  fully 
its  agreement  with  the  State,  the  trustees  sold  the  works  of  improve- 
ment, lands,  franchises,  &c.,  at  public  sale,  thereby  destroying  this 
company. 

Oreen  Bay  and  Mississippi  Canal  Company^  incorporated  by  the  State 
August  15,  1866. — The  purchasers  were  by  act  of  the  legislature  per- 
mitted to  organize  themselves  into  a  company,  and  they  assumed  the 
name  of  ^^  The  Green  Bay  and  Mississippi  Canal  Company.''  The  cer- 
tificate of  their  incorporation  is  dated  August  15, 1866. 

Examinations  and  estimates  ordered  by  Congress. — ^The  act  of  Congress 
approved  June  23,  1866,  under  which  the  survey  of  this  route  was 
placed  under  my  charge,  contained  the  following,  which  may  be  con- 
sidered  as  intended  to  cover  the  expectations  of  that  body  in  directing 
surveys  and  examinations  of  the  Fox  and  Wisconsin  Bivers: 

And  the  Secretary  of  War  *  «  «  bUbM  canse  snch  needfnl  examination  of 
other  harbors  and  places  in  the  fourth  section  of  this  act  specified,  npon  the  sea  and 
lake  coasts  and  on  Western  rivers,  to  be  made  as  will  enable  him  to  determine  what 
improvements  thereof  are  required  to  render  them  safe  and  convenient  for  the  naviga- 
tion of  the  naval  and  commercial  vessels  of  the  United  States,  and  the  cost  of  such 
improvements;  and  he  shall  make  full  report  thereof,  and  of  the  plans  deemed  advisa- 
ble therefor,  to  Congress  at  the  commencement  of  the  next  session,  for  such  action  as 
may  be  judged  expedient  and  right. 

Sec.  4.    »    «    ♦    The  Fox  and  Wisconsin  Rivers,  in  the  State  of  Wisconsin.    *    •    • 

Condition  of  these  rivers  and  improvements^  cfec,  in  1866. — Brevet 
Miij.  C.  K.  Suter,  to  whom  I  intrusted  the  details  of  the  examination, 
made  his  report,  dated  January  2,  1867.  My  report  is  dateil  January 
21, 1867,  and  that  of  the  Chief  of  Engineers  and  of  the  Secretary  of  War 
transmitting  it  to  Congress  are  dated  January  29,  1867;  the  whole 
printed  as  part  of  H.  Ex.  Doc.  No.  58,  second  session  of  the  Thirty- 
ninth  Congress.  As  this  was  not  repeated  io  any  subsequent  annual 
report,  aud  not  readily  referred  to,  I  abstract  from  it  the  following  hrief 
account  of  tbe  condition  of  these  rivers  and  the  improvements  on  tbem 
at  that  date  and  the  new  works  and  repairs  required. 

Major  Suter  had  assistance  from  Mr.  N.  M.  Edwards,  the  chief  engi- 
neer of  the  company,  and  was  allowed  to  trace  such  copies  from  the 
maps  of  the  company  as  were  needed.    These  were  not  publislied  with 
the  report,  and  can  now  be  seen  with  the  files  of  the  engineer  heud- 
'  quarters.  * 

Condition  of  the  Lower  Fox  River  improvement  in  1866. — ^The  Dep^re 
dam  is  located  at  the  head  of  natural  navigation  of  the  Fox  river,  5 
miles  above  the  town  of  Green  Bay  aud  7  miles  above  the  mouth  of 
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the  river.  It  is  1,400  feet  long  and  6  feet  high,  and  in  good  order.  The 
canal-section  is  750  feet  long,  and  forms  a  basin.  The  lock  is  composite, 
with  wooden  bottom^  is  140  feet  long,  35  feet  wide,  17  feet  high,  8  feet 
lift,  with  4  feet  3  inches  on  the  lower  miter-sill.  Four  feet  three  inches 
is  the  greatest  depth  attained  on  the  lower  miter-sill,  but  when  the  wind 
blows  out  of  Green  Bay  there  is  sometimes  not  more  than  2  feet.  This 
lock  is  very  unsatisfactory.  It  is  only  140  feet  long,  while  all  the  others 
are  160  feet  long.  Tbe  pit  should  have  been  sunk  at  least  2  feet  lower. 
A  large  piece  of  shoal  water  intervenes  between  the  lock  and  the  channel 
of  the  river.    The  bottom  is  solid  rock. 

The  npper  level  has  6  feet  or  more  depth  of  water  to  within  half  a  mile 
of  Little  Kaukana  lock,  where  it  diminishes  to  5  and  4. 

Estimate, 

To  make  4  fe^t  draught S45.000 

To  make  6  feet  draught  up  to  the  next  lock,  with  locks  220  hy  \^  feet,  will 

require 83,300 

The  Little  Kaukana  dam  is  6  miles  above  Dep^re.  It  is  550  feet  long 
and  6  feet  high.    It  is  quite  level,  but  leaks  considerably. 

Tbe  canal  leading  around  the  dam  is  1,166  feet  long,  with  the  lock  at 
the  lower  end.  The  lock  is  composite,  160  feet  long,  35  feet  wide,  19 
ieet  high,  bottom  of  rock,  head-walls  of  masonry,  is  in  good  condition. 
Deeding  no  repairs.  It  has  8  feet  lift,  with  depth  on  lower  miter-sill  of 
5  feet  8  inches. 

The  level  above  has  about  4  feet  depth,  but  the  channel  is  quite 
crooked,  and  to  be  available  for  vessels  of  4  feet  draught  the  dam  must 
be  repaired  and  raised  1  foot;  to  make  6  feet  draught  the  dam  must  be 
raiseil  3  feet  and  straightened  ;  the  canal-banks  and  the  lock  must  also 
be  raised,  and  the  latter  lengthened  60  feet  for  boats  220  feet  long. 

Estimate. 

For  secnring  4  feet  draught  up  to  next  look $3,000 

For  Becoriug  6  feet  draught,  boats  220  feet  loug 27,736 

Tbe  Bapide  Oroche  dam  is  6  miles  above  Little  Kaukana.  It  is  440 
feet  long,  6  feet  high,  and  in  good  condition.  A  canal  1,800  feet  long 
rans  from  the  dam  across  a  point  of  land.  At  the  lower  end  is  a  fine 
fttoae  lock,  the  only  one  in  the  improvement,  all  the  others  being  cora> 
posite.  It  cost  $60,000.  The  lock  is  160  by  35  feet,  19  feet  high,  with 
8  feet  lift,  and  depth  of  6  ieet  6  inches  on  the  lower  miter-sill. 

Tbe  level  above  has  5  feet  depth  to  within  half  a  mile  of  the  upper 
end,  where  loose  stones  on  the  bottom  cau^e  the  depth  to  vary  between 
3  and  5  feet    These  stones  must  be  removed. 

To  get  6  feet  draught,  the  dam,  canal-banks,  and  lock-wall  should  be 
raised  1  foot  and  the  upper  level  cleared  of  loose  stones.  For  vessels 
220  feet  long  the  lock  must  be  lengthened  60  feet. 

Estimate. 

To  make  4  feet  draught  up  to  next  lock $4,ooO 

To  make  6  feet  draught  for  hoats  220  feet  long  up  to  next  look 41,000 

The  Grand  Kaukana  dam  is  4^  miles  above  the  Rapide  Croche  It  is 
5S3  feet  long  and  6  feet  high.  It  is  in  a  very  dilapidated  condition  and 
shoald  be  rebuilt  The  canal  around  the  rapids  is  7,400  feet  long,  over- 
coming, by  means  of  five  locks,  a  fall  of  50  feet.  The  average  width  of 
the  canal  on  top  is  130  feet,  with  two  basins  for  boats  to  pass.  These 
locks  are  all  composite,  160  feet  by  35  feet,  with  bottoms  of  rock. 
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First  or  npper  lock  :  Height,  24  feet ;  lift,  9  feet ;  depth  on  lower  miter- 
sill,  9  feet  4  inches.    Needs  new  wood-work  to  tipper  section. 

Second  lock :  Height,  20  feet  7  inches ;  lilt,  10  Ijiftt ;  depth  on  lower 
miter-sill,  6  feet  2  inches.  Needs  new  wood-work  to  the  upper  section 
and  one  pair  of  new  gates. 

Tbird  lock :  Height,  20  feet ;  lift,  11  feet ;  depth  on  lower  miter-sill,  5 
feet  1  inch.  Needs  new  wood- work  to  upper  section,  and  one  new  pair 
of  gates. 

Fourth  lock :  Height,  21  feet  4  inches ;  lift,  10  feet ;  depth  on  lower 
miter  sill,  6  feet.  Needs  new  wood-work  for  upper  section  and  four 
new  gates. 

Fifth  lock:  Height,  21  feet;  lift,  10  feet;  depth  on  lower  miter-sill,  6 
feet.    Needs  new  woodwork  for  half  the  upper  section. 

The  upper  level  up  to  Little  Chute  is  over  6  feet  deep. 

The  second,  third,  fourth,  and  fifth  levels  have  a  nearly  uniform  depth 
of  about  5  feet. 

To  obtain  water  enough  for  4  feet  draught  it  will  only  be  necessary  to 
rebuild  the  dam  and  rei>air  the  locks. 

For  6  feet  draught  for  vessels  220  feet  long  it  will  be  necessary  to  raise 
the  dam  and  upper  lock-walls  and  canal  embankment  above  it  1  foot, 
also  the  walls  of  the  fourth  lock  and  the  canal-banks  on  the  level  above, 
so  as  to  make  6  feet  on  the  mitersill  of  the  third  lock.  The  levels  will 
have  to  be  dredged  out  and  the  locks  lengthened  60  feet,  for  which 
there  is  sufficient  space. 

E$Hmate, 

For  4  feet  drangbt  np  to  next  rapid $22,800 

Fur  6  feet  draught  for  vesHels  220  feet  long  op  to  next  rapid 111,670 

The  Little  Chute  dam  is  2}  miles  above  Grand  Kaukana  dam.  It  is 
600  feet  long  and  7  feet  high.  It  has  settled  on  the  west  end  for  one- 
quarter  of  its  length  from  1  to  12  inches.  The  canal  i^^,  below  the  dam, 
6,467  feet  long.  The  fall  of  38  feet  is  overcome  by  four  locks  160  by  35 
ft^et,  the  two  lowest  ones  combined.  The  least  width  of  the  canal  is 
100  feet  on  top,  and  there  are  several  basins  iu  which  boats  can  pass 
each  other. 

Upper  or  lock  No.  1  is  14^  feet  high ;  has  a  lift  of  4^  feet,  with  depth 
of  6  feet  1  inch  on  lower  mitersill ;  bottom,  rock.  Needs  repairs  on 
gates  and  new  wood-work  for  upper  section. 

Lock  No.  2  is  18  feet  4  inches  high;  lift,' 10  feet;  depth  on  lower 
miter-sill,  4  feet  10  inches;  bottom,  rock.  Needs  new  lower  gates  and 
repairs  on  wood- work  of  upper  section. 

Lock  No.  3:  Height,  19  feet  3  inches;  lift,  10  feet  9  inches ;  depth  on 
lower  miter-sill,  6  feet  5  inches;  bottom  of  wood. 

Lock  No.  4:  Height,  21  feet;  lift,  12  feet  9  Inches;  depth  on  lower 
miter-sill,  6  feet  9  inches ;  bottom  of  wood.  Upper  sections  of  both  3 
and  4  need  repairing.  The  upper  level  has  6  feet  draught  or  more,  except 
in  the  month  of  the  canal  at  the  Cedars ;  at  that  point  only  3^  feet. 
The  second  level  is  about  5  feet  deep.  The  third  level  has  4  feet  depth 
and  upward.  To  make  4  feet  draught  it  will  only  be  necessary  to  level 
up  the  Little  Chute  dam.  To  make  6  feet  draught,  the  dam  and  upper 
look-walls  and  canal  must!  be  raised  2  feet.  The  three  levels  will  need 
considerable  dredging,  and  for  vessels  220  feet  long  all  the  locks  will 
have  to  be  lengthened  60  feet. 

Eaiimate. 

For  making;  4  feet  dranght |7,530 

For  making  6  feet  draught  for  vessels  220  feet  long 77|300 
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The  Cedar  Rapids  dam  is  three-quarters  of  a  mile  above  that  at  Little 
Chate.  It  is  470  feet  long  and  7  feet  high.  It  has  settled  for  about  half 
its  length  from  1  to  18  inches*  A  canal  1,200  feet  long,  its  banks  faced 
with  dry  stone,  leads  around  the  dam  with  a  lock  160  feet  by  35  feet  near 
its  upper  end.  The  lock  is  19  feet  high;  lift,  10  feet;  depth  on  lower 
miter-still,  3  feet  11  inches ;  the  bottom  is  rock ;  head-walls,  dry  masonry. 
It  needs  new  wood-work  for  the  upper  section  and  repairs  to  two  gates. 
The  upper  level  has  a  good  depth,  averaging  about  5  feet  to  within  a 
short  distance  of  the  paper-mill  at  Appleton  lower  lock.  For  a  distance, 
say,  500  feet  below  the  mill,  it  is  barely  4  feet.  To  make  4  feet  draught, 
leveling  the  dam  is  all  that  is  necessary.  To  make  6  feet  draught,  the 
dam,  canal-banks,  and  lock-walls  must  be  raised  one  foot  and  considera- 
ble dredging  done;  and  to  allow  vessels  to  pass,  220  feet  long,  will  re- 
quire the  lock  to  be  lengthened  60  feet. 

EaUmate, 

Forsecaring  4  feet  draught $3,930 

ForBecariDg6  feet  draoght  for  veBBeU220  feet  long 23,400 

The  Appleton  Lower  dam  (Grand  Chute)  is  3  miles  above  that  at  the 
Cedar  Rapids.  It  is  440  feet  long  and  quite  tight  and  level,  and  could 
not  be  raised  without  overflowing  much  valuable  property.  The  dike 
on  the  Appleton  side  should  be  raised. 

A  canal  1,267  feet  long  leads  around  it,  with  the  lock  at  the  lower  end 
of  it  160  feet  by  35  feet.  This  lock  is  19  feet  3  inches  high ;  lift,  8  feet  6 
inches;  depth  on  lower  miter-sill, 6  feet  8  inches;  bottom  is  of  rock; 
wood-work  is  good ;  one  gate  needs  replacing ;  it  must  be  lengthened  60 
feet  for  vessels  220  feet  long.  The  level  above  will  require  some  dredg- 
ing to  obtain  6  feet  draught. 

E$timate, 

For4  feet  draught Nothing. 

For  6  feet  draught  for  boats  220  feet  long $11»000 

The  Appleton  Upper  Dam  (Grand  Chute),  about  one-third  of  a  mile 
above  the  Lower  Dam,  is  800  feet  long  and  about  7  feet  high.  It  is 
quite  tight,  but  for  about  430  feet  of  the  middle  portion  has  settled  from 
1  to  10  inches.  A  bulkhead  about  1,000  feet  long  by  12  feet  wide  on 
top  extends  from  the  right-bank  extremity  of  this  dam,  and  forms  the 
left  bank  of  the  canal.  It  is  built,  like  the  locks,  of  dry  masonry,  faced 
with  itmber,  which  is  decayed,  and  the  whole  should  be  replaced  by  good 
stone  masonry. 

The  canal  is  carried  from  the  lower  end  of  the  bulk-head  across  a  point 
of  land  a  distance  of  3,b00  feet.  In  this  portion  there  are  three  locks, 
160  by  35  feet  each,  having  a  total  lift  of  29J  feet. 

The  first  or  upper  lock  is  23  feet  high ;  lift,  7  feet  9  inches ;  depth  of 
water  on  lower  mifer-sill,  8J  feet;  bottom  is  of  rock.  Needs  a  pair  of 
gates,  new  wood-work  for  upper  section,  and  relaying  of  right-hand 
wing-wall.  The  second  lock  is  22  feet  2  inches  high ;  lift,  11  feet  9 
inches ;  depth  of  water  on  lower  miter-sill,  4^  feet.  Needs  new  pair  of 
gates  and  new  wood-work  on  upper  section,  ^^he  third  lock  is  22  feet  1 
inch  high ;  lift  is  10  feet ;  depth  on  lower  miter-sill  8  feet  8  inches. 
Needs  one  pair  of  gates  and  new  wood-work  on  upper  section.  The 
upper  level  has  over  6  feet  till  within  about  900  feet  of  the  Menasha 
lock ;  for  about  300  feet  of  this  distance  there  is  only  3  to  3^  feet.  The 
other  levels  are  designed  for  4  feet,  but  have  all  got  somewhat  filled  up 
and  will  need  dredging.    The  lock-walls  and  canal-banks  at  the  third 
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lock  will  need  raising  to  secnre  6  feet  draught  on  the  initer-sill  above, 
and  all  must  be  lengthened  60  feet  for  boats  of  220  feet  length. 

EiiimaU. 

For  secnriDg  depth  of  4  feet |18,870 

For  secaring  depth  of  6  feet  for  boats  220  feet  loofi: 63,870 

The  Menasha  Channel  (Winnebago  Bapids)  is  on  the  right-bank  side 
of  Doty's  Island,  which  here  divides  the  stream.  The  dam  is  aboot 
5  miles  above  the  npper  dam  at  Appletou.  It  is  460  feet  long  aod  6 
feet  high  and  in  good  order.  The  canal  around  the  rapid  is  about  three- 
quarters  of  a  mile  long,  and  the  lock  is  situated  at  the  lower  end.  Nq* 
merous  mills,  situated  along  this  canal,  draw  their  water  from  it.  These 
mills  now  draw  more  water  than  they  are  entitled  to,  and  so  lower  the 
depth  for  navigable  purposes;  that  while  there  is  six  feet  draught  at  the 
upper  end  of  the  canal,  there  is  but  3  feet  at  the  lower  end.  The  lock 
is  composite,  160  by  35  feet;  the  lift  is  10  feet,  and  the  depth  on  the 
lower  mitersill  is  6  feet  2  inches.  The  upper  section  of  planking  and 
timbers  need  renewing  and  the  gates  repairing.  The  locks  will  have  to 
be  lengthened  60  feet  for  vessels  220  feet  long.  The  entrance  to  the 
canal  is  obstructed  above  by  two  bars.  The  outer  one  is  composed  of 
sand  and  can  be  dredged ;  but  the  inner  one,  being  composed  of  stiff, 
hard  clay,  mixed  with  gravel  and  covered  with  bowlders,  will  require  to 
be  coffer-dammed  and  dug  out  by  hand.  This  channel,  however,  is 
much  better  than  the  other  or  Noenah  Channel,  and  at  present  is  the 
only  one  used  for  navigation. 

Estimate. 

For  making  4  feet  draught , $13,270 

For  making  6  feet  draught  with  looks  220  feet  loog 54.200 

The  Lower  Fox  forms  the  outlet  of  Lake  Winnebago,  a  body  of  water 
35  miles  long,  from  9  to  14  miles  wide,  with  depths  varying  in  the 
deepest  parts  from  12  to  25  feet.  Over  the  15j^  miles  of  lake  naviga- 
tion, between  the  Upper  and  Lower  Fox  Rivers,  there  is  a  depth  of  over 
20  feet.  This  lake  is  a  great  reservoir,  and  prevents  any  sudden  changes 
in  the  volume  of  the  outlet  from  freshets — the  extreme  fluctuations  in 
the  Lower  Fox  not  exceeding  3  to  4  feet.  The  level  of  the  lake  does 
not  reach  more  than  3J  feet  above  the  ordinary  level  maintained  by  the 
dams  at  the  outlets,  but  it  is  occasionally  drawn  down  by  the  water- 
power  mills  nearly  2^  feet  below  this  level.  The  total  fall  from  Lake 
Winnebago  to  Green  Bay  is  about  170  feet,  and  the  distance  37J  miles. 
The  minimum  volume  of  the  Lower  Fox  is  given  by  Mr.  Westbrook  at 
2,320  cubic  feet  per  second. 

The  following  table  is  made  up  from  the  figures  of  Major  Bator's 
report,  as  modified  by  me  in  arrangement  in  the  foregoing  abstract: 
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TahU  in  regard  to  ike  Lower  Fox  River  in  the  autumn  of  1667. 


FUoe. 


DepAredftm 

Little  Kaakana,  dam . 
Kftpide  Crocbe,  dam.. 
Grand  Kankaoa.  dam 
Little Chat«.  dam.... 

Cedar*,  dam 

AppletoD,  lower  dam . 
Appleton,  npper  dMn . 

Meoaaha,  dam 

Lake  Wiuoebago 

Total 


18 


FeeL 

8 

8 

8 

50 
38 
10 

H 

10 


170 


Feet 
8 

16 

24 

74 
118 
IJK 
130^ 
160 
170 
170 


Coat  of  making  naviga* 
tion  from  one  dam  to 
next  above. 


Is 


^5 
'J 


Cm 


115. 000  00 
3,000  00 
4,0(0  00 
23,800  00 
17, 530  00 
3,930  00 

is,*  870' 66 
13, 270  00 


183,300  00 
27.730  00 
41,000  00 

111,670  00 
77,200  00 
23,400  00 
11.000  CO 
63,870  00 
54,200  00 


118,400  00   493,370  00 


Condition  of  the  Upper  Fox  River  and  improvements  in  1866. — Tbe  pres- 
ent traveled  route  between  Oshkosh  and  Fort  Winnebago  is  104  miles, 
the  air-line  being  54  miles.  As  nesir  as  can  be  estimated,  there  have 
been  18,000  feet  of  cutoffs  by  dredging,  making  a  saving  of  about  three- 
fifths  of  the  distance.  The  total  fall  is  about  33^^^  feet.  In  most  places 
there  is  a  fall  of  a  foot  in  2J  miles,  but  there  are  long  reaches  where  the 
fall  is  scarcely  i>erceptible.  Several  lakes  occur  on  the  course  of  the 
river,  which  are  generally  shallow  and  full  of  wild  rice. 

The  month  of  the  Fox  River  at  Oshkosh  is  very  deep;  the  channel 
has  upward  of  20  feet  of  water,  which  continues  along  the  whole  river- 
froQt  of  the  town;  thence  to  Lake  Buttes  des  Morts,  and  through  that 
lake  there  is  over  12  feet  of  water;  the  river  is  broad  and  deep,  with  no 
perceptible  current.  About  10  miles  from  0:*hko8h  the  Fox  is  joined  by 
the  Wolf  River,  a  stream  of  nearly  its  own  size.  This  river  is  navigable 
for  about  50  miles;  it  penetrates  into  the  lumber  regions  in  the  northern 
part  of  the  State,  and  a  great  quantity  of  logs  and  sawed  lumber  is 
floated  down  the  river  to  Oshkosh. 

After  passing  the  mouth  of  Wolf  River  6  feet  is  the  least  depth  until 
we  reiich  Omro  Bar,  half  a  mile  below  the  town  of  that  name ;  thence  to 
the  town,  4^  feet  of  water.  This  portion  of  the  river  is  quite  crooked, 
but  this  is  of  no  great  importance  to  small  vessels,  on  account  of  the 
depth  of  the  water.  Two  miles  below  Omro  a  cut  about  a  mile  long, 
carrying  the  waters  of  the  Fox  straight  to  Lake  Buttes  des  Morts,  would 
save  7  or  8  miles  of  distance.  From  Omro  to  Delhi  there  is  about  5  feet 
of  water;  never  less,  except  in  small  spots.  Above  Delhi  there  is  the 
same  depth  to  Eureka  Bar.  From  here  to  the  town  of  Eureka,  IJ  miles, 
there  is  only  from  4  to  4j  feet,  with  occasional  deep  spots.  In  front  of 
the  town  there  is  6  feet  of  water.  At  Eureka  there  is  a  permanent 
hridge,  the  only  one  between  Berlin  and  Oshkosh.  There  are  several 
floating  bridges,  however,  where  country  roads  cross  the  river.  From 
Eureka  to  Sacramento  there  is  an  average  depth  of  6  feet.  The  river  is 
quite  narrow. 

Above  Sacramento  there  is  an  average  depth  of  5  feet  half-way  to 
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Berlin ;  then  from  4  to  4 J  feet  as  far  as  a  floating  bridge  three  quarters 
of  a  mile  below  Berlin.  Above  this  bridge,  and  also  in  front  of  the 
town  of  Berlin,  there  is  about  5  feet  of  water.  Between  Sacramento 
and  Berlin  there  is  not  much  marsh  along  the  river,  and  the  banks  are 
generally  high.  Above  Berlin,  the  average  depth  is  from  5  feet  to  6 
feet  for  8  miles.  At  this  point  there  is  a  short  bar  on  which  the 
water  is  only  3 J  feet  deep.  The  average  depth  above  here  is  from  5  feet 
to  6  feet,  until  the  mouth  of  the  Puckeyan  Kiver  is  reached.  Just  above 
the  mouth  of  this  stream  is  a  short  bar  with  3}  feet  of  water.  At  the 
lower  end  of  Willow  Bend  is  another  short  bar  with  3^  feet  of  water. 
At  the  mouth  of  White  Biver  is  a  bad  bar  300  yards  long,  and  having 
only  3  feet  of  water  on  it.  In  the  west  side  of  the  first  bend  above 
White  Kiver  is  a  flat  bar  caused  by  a  sudden  widening  of  the  stream. 
It  is  200  yards  long,  and  has  3^  feet  of  water  on  it.  (The  lowermost 
wing-dam  is  about  2  miles  below  State  Centre.)  There  is  a  bar  below 
this  lower  wing-dam  with  3  feet  of  water.  Above  this  wing-dam  there 
is  from  3^  feet  to  4^  feet  of  water ;  usually  4  feet  and  often  more.  The 
banks  of  the  stream  from  Berlin  to  the  lower  wing-dam  are  generally 
low  and  marshy,  but  above  this  point  they  are  quite  high,  and  com- 
tinue  so  to  the  mouth  of  the  Mechan  Biver.  There  is  a  second  wing- 
dam  at  State  Centre.  At  Saint  Mary  are  the  ruins  of  a  bridge.  From 
Saint  Mary  to  Princeton  the  river  is  quite  shoal.  The  average  depth  is 
4  feet,  but  on  the  bars  there  is  less  than  3  feet.  There  are  two  more 
wing-dams  at  Princeton.  There  is  also  at  this  point  a  good,  permanent 
bridge  across  the  Fox. 

Between  Princeton  and  the  mouth  of  Mechan  Eiver  there  are  three 
wing-dams.  In  this  portion  of  the  river  the  water  is  quite  shoal,  not 
more  than  3  feet  deep.  From  Omro  to  the  mouth  of  Mechan  River  the 
fall  is  about  1  foot  in  2^  miles,  and  there  i^<  quite  a  strong  current. 
Above  Mechan  there  is  slackwater  to  Lake  Puckaway.  The  river  is 
very  wide,  with  6  feet  or  8  feet  depth  of  water  or  more.  Within  the 
Big  Bend,  above  Princeton,  the  ground  is  quite  high,  about  30  feet 
aljSrve  the  level  of  the  river.  If  a  canal  could  be  cut  through  here  aboat 
10  miles  would  be  saved,  as  the  neck  is  only  a  mile  wide. 

Lake  Puckaway  is  a  sheet  of  water  8J  miles  long  and  from  1  to  2 
miles  wide.  The  lower  end  of  the  lake  is  very  shallow  and  full  of  reeds 
and  wild  rice.  A  channel,  running  northeast  from  Marquette,  has  been 
cut  through  for  steamers.  It  is  from  3  feet  to  3^  feet  deep.  A  channel, 
having  4  feet  of  water,  leads  along  the  eastern  shore  of  tlie  lake.  The 
bottom  of  the  lake  is  very  soft,  black  mud,  through  which  a  channel  of 
any  depth  can  be  easily  dredged  For  about  a  mile  to  the  westward  of 
Marquette  the  lake  ,is^  filled  with  rushes.  A  channel  exists,  however, 
which  has  about  4j'feot  of  water.  After  getting  out  of  the  rushes, 
there  is  from  5  feet  to  6  feet  of  water  to  the  end  of  the  lake. 

At  the  mouth  of  the  Fox,  that  is,  where  it  enters  Lake  Puckaway, 
there  is  a  bar  half  a  mile  long,  where  there  is  only  from  3  feet  to  3J  feet 
of  water ;  above  this  there  is  5  feet  or  6  feet  for  about  3  miles.  Just 
below  the  large  bend  there  is  about  4^  feet ;  thenfor  a  mile  from  6  feet  to 
7  feet.  The  rest  of  the  way  to  Montello  the  river  is  shallow.  Three  and 
a  half  feet  is  the  average  depth,  and  3  feet  is  the  least.  There  are  a 
good  many  sand-banks  just  below  Montello  which  wash  into  the  stream 
and  cause  bad  bars.    The  current  between  the  lakes  is  quite  rapid. 

At  Montello,  a  lock  and  dam  are  being  constructed  to  raise  the  water 
above  Lake  Buffalo.  As  shown  by  the  plan,  it  is  designed  to  cut  the 
canal  through  into  a  bayou,  which  has  a  depth  of  about  7  feet.  The 
Montello  River  has  also  been  turned  into  this  bayou. 
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The  diroeDsions  of  the  lock,  dam,  and  canal,  when  finished,  will  be  as 
folIowH :  Dam,  151  feet  long ;  canal,  650  feet  long  and  90  feet  wide ;  lock- 
lift,  3  feet ;  depth  on  lower  miter-sill,  between  8  feet  and  9  feet ;  height 
of  lock,  15  feet ;  length,  160  feet;  width,  35  feet;  composite  lock,  with 
head-walls  of  masonry. 

Above  the  month  of  Montello  Eiver  there  is  from  4  to  4J  feet  of  water 
as  far  as  the  lower  end  of  Lake  Buffalo.  Lake  Buffalo  is  a  large  rice- 
field,  about  13^  miles  long  and  half  .a  mile  wide.  The  Fox  crosses  it  in 
a  very  tortuous  but  deep  channel.  •  After  entering  the  lake  there  is  from 
6  feet  to  9  feet  as  far  as  Packwankee,  and  even  as  deep  as  15  feet.  There 
is  a  pile-bridge  across  the  lake  at  Packwankee.  From  Packwankee  a 
good  channel  leads  to  the  end  of  Buffalo  Lake.  The  water  runs  from  7 
feet  to  9  feet  in  depth.  Between  Lake  Buffalo  and  Lake  Menomin  there 
is  a  channel  of  about  the  same  depth,  and  also  through  Lake  Menomin. 
This  channel  is  exceedingly  crooked.  Lake  Menomin  is  a  large  wild- 
rice  field  like  Lake  Buffalo.  It  is  1^  mile^  long  by  half  a  mile  wide. 
After  leaving  this  lake,  and  especially  after  passing  Merritt's  Landing, 
jast  above  Moundville,  a  series  of  small,  but  bad,  bars  are  met  with. 
They  are  caused  by  the  washing  of  a  high  sand-bluff'  on  the  river-bank. 
ThesA  bars  have  barely  3  feet  of  water  on  them.  The  worst  of  them 
conld  be  avoided  by  a  cutoff.  In  the  last  mile  below  Boslyn  the  chan- 
nel is  as  a  general  rule  quite  deep,  from  6  to  8  feet ;  but  shoal  spots 
occur,  where  only  4}  feet  is  to  be  found.  The  channel  is  exceedingly 
crooked  and  narrow.  A  great  many  cut-offs  should  be  made  in  this 
portion  of  the  river. 

From  Roslyn  to  the  first  cnt-off  there  is  from  5^  feet  to  7  feet  of  water. 
Just  below  this  cut-off  is  a  short  bar  with  only  3  feet  of  water.  In  the 
cat  itself  there  is  about  4  ffet.  Above  the  cut  is  another  bar  with  3 
feet  depth.  This  first  cut-off  is  only  about  40  feet  long ;  but  it  saves 
nearly  a  mile  of  distance.  From  the  first  to  the  second  cutoff  the  depth 
is  about  4^  feet.  In  the  cut-oft'  there  is  a  bar  with  about  3  feet  of  water. 
The  rest  of  the  cut  has  a  depth  of  about  4^  feet.  From  the  second  to 
the  long  cut-off  there  is  fi-om  6  feet  to  9  feet  of  water.  At  the  lower  end 
of  the  long  cnt-off  there  is  5  feet  of  water ;  at  the  middle,  4  feet ;  at 
the  upper  end,  3  feet,  with  a  short  bar  having  from  2  feet  8  inches  to  3 
feet.  From  the  end  of  the  cnt-oft  to  Governor's  Bend  lock  there  is  about 
5  feet  of  water.  Between  Governor's  Bend  lock  and  Roslyn  the  stream 
is  very  crooked,  and  several  long  cutoffs  should  be  made.  The  cut-off 
just  below  Governor's  Bend  is  about  a  mile  long^  and  saves  alK>ut  3 
miles.  Governor's  Bend  lock,  dam  about  4  feet  high  and  60  feet  long. 
Canal,  570  feet  long  and  57  feet  wide.  Lock,  composite;  lift,  4  feet; 
depth  on  lower  mitersill,  5  feet 6  inches;  height  15  feet;  length,  160 
feet ;  width,  35  feet ;  new  and  in  good  order.  From  this  lock  to  Win- 
nebago lock  there  is  slackwater.  The  channel  leads  almost  entirely 
through  cutoff's,  and  is  quite  free  from  sharp  bends.  The  width  of 
these  cut-offs  is  about  60  feet.  The  depth  will  average  4^  feet  to  within 
a  mile  of  Winnebago  lock.  In  this  last  distance  the  channel  is  full  of 
saiid-lmrs.  The  water  gradually  shoals  from  4^  feet  to  2^  feet.  At  the 
foot  of  Winnebago  lock  there  is  8  feet  of  water. 

At  Winnebago'lock  the  lift  is  7  feet ;  depth  on  lower  miter-sill,  6  feet 
1  inch;  height,  17  feet;  length,  160  feet;  width,  35  feet.  Composite 
lock  with  masonry  head-walls;  all  in  good  order. 

The  canal  which  connects  the  Fox  and  Wisconsin  Bivers  is  quite  shoal. 
At  the  lower  end  it  is  5  feet  deep  for  about  200  feet ;  then  3  feet  deep  to 
within  500  feet  of  the  first  railroad-bridge ;  then  2^  feet  deep  to  the  seo- 
oud  railroad-bridge;  then  2  feet  deep  to  the  town  of  Portage.    At  the 
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npper  or  Wisconsin  end  it  is  aboat  18  iuehes  deep.  The  mill  at  the  lower 
end  draws  the  water  down  aboat  1  foot.  At  the  upper  end  of  the  canal 
is  a  guard-lock,  which  is  used  as  a  lift-lock  when  the  Wisconsin  is  hi^h. 
It  is  in  a  very  dilapidated  condition,  and  ^ould  be  rebuilt.  It  is  2^  miles 
(12,400  feet)  in  length,  and  75  feet  in  width.  It  is  cut  through  a  flat, 
sandy  plain  which  separates  the  waters  of  the  Fox  from  those  of  the 
Wisconsin.  The  Fox  Biver  is  about  5  feet  lower  than  the  Wisconsin  ia 
ordinary  stages  of  water.  During  .high  water  the  Wisconsin  overflows 
this  neck  of  low  ground  at  Portage,  «nd  also  5  or  6  miles  above,  and  a 
large  portion  of  its  waters  are  thus  diverted  to  Green  Bay.  The  spring- 
rise  in  the  Fox  is  principally  owing  to  this  cause,  for  the  Fox  itself 
fluctuates  very  little.  About  7  miles  below  Portage  a  stream  called  Big 
Slough  comes  into  the  Fox.  During  high  water  this  connects  with  the 
Wisconsin  and  becomes  a  very  considerable  stream,  bringing  a  large 
volume  of  water  into  the  Fox.  In  fact,  the  greater  part  of  the  low 
country  between  the  two  rivers  is  overflowed  by  the  Wisconsin  at  this 
time.  It  will  be  seen  that  the  canal  is  not  straight,  but  makes  a  con- 
siderable bend  to  the  westward.  The  object  of  this  was  to  place  the 
mouth  of  the  canal  on  the  Wisconsin  side,  above  an  island.  It  was 
afterward  proposed  to  give  it  a  different  direction,  but  the  idea  has 
never  been  carried  out.  At  present  the  main  bulk  of  the  Wisconsin 
runs  through  the  inshore  channel,  and  the  whole  of  it  can  be  diverted 
through  there  if  desirable.  It  is  also  much  easier  to  protect  the  mouth 
of  the  canal  in  the  proposed  position  than  in  the  one  it  occupies  at  pres- 
ent.   But  the  change  is  not  a  matter  of  any  great  importance. 

The  canal  at  present  is  almost  fllled  up  with  sand,  but  it  is  being 
dredged  out. 

The  only  plan  of  improvement  of  the  Upper  Fox  Biver  which  gives 
promise  of  permanency  is  to  create  slackwater  navigation  througlioat 
the  whole  length  of  the  stream  by  means  of  locks  and  dams.  As  a  great 
deal  of  valuable  property  would  be  overflowed  and  ruined  by  putting  in 
high  dams  and  locks  of  great  lift,  it  appears  preferable  to  use  low  dams, 
say  3  feet  high,  and  then  lower  the  bed  of  the  stream  above  and  below 
the  dam  by  dredging  sufficiently  to  destroy  the  current.  Further  dredg- 
ing will  give  the  requisite  depth  for  navigation,  and  the  channel  thus 
made  will  remain  permanent. 

Three  locks  appear  necessary  between  the  month  of  Mechan  Biver 
and  Omro.  Above  the  former  and  below  the  latter  point  there  is  slack- 
water  already,  or  will  be  when  certain  improvements  in  progpreas  are 
finished ;  notably  the  Montello  lock  and  dam. 

The  total  fall  between  Mechan  Biver  and  a  point  1^  miles  above  Eureka 
is  12.87  feet,  which  it  is  proposecl  to  distribute  as  tbllows :  One  lock  at 
Princeton,  4  feet  lift ;  one  lock  at  Fiddler's  Bend,  4  feet  lift ;  and  one 
look  1^  miles  above  Eureka,  5  feet  lift. 

Ten  feet  of  this  total  lift  is  included  in  the  12.87  feet^  the  r^^mainder 
of  that  sum  being  allowed  for  backwater  and  flowage. 

Details  from  Winnebago  lock  to  Governor's  Bend  lock :  distance,  5( 
miles ;  fall  not  accurately  known,  as  the  bed  of  the  stream  has  be^n 
much  lowered  by  dredging  since  the  last  survey  was  made.  The  lock 
has  about  4  feet  lift,  so  that  the  fall  is  probably  between  4  and  5  feet. 
Slackwater  exists  above  Governor's  Bend  dam. 

Governor's  Bend  lock  to  Montello  lock:  distance,  21  miles;  fall,  5.95 
feet,  as  nearly  as  can  be  computed.  This  is  thought  to  be  too  much. 
The  Montello  dam  is  to  raise  the  water  3  feet,  and  it  is  proposed  to  lower 
the  bed  below  Governor's  Bend  lock  1  foot  by  dredging.  This  will,  it  is 
hopedy  give  slackwater  back  to  Governor's  Bend  lock ;  but^  in  case  it  does 
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not  the  Moutello  dam  can  be  raised  1  foot  more.  It  will  probably  be 
Decessary  to  lower  the  bed  of  Governor's  Bend  lock  2  feet  to  enable  a 
Tessel  drawing  6  feet  of  water  to  get  throagh  it ;  but  this  cannot  be 
stated  positively  until  a  new  set  of  levels  has  been  run  to  ascertain  the 
exact  amount.  The  Montello  dam  can  be  raised,  if  necessary,  without 
overflowing  a  great  extent  of  country. 

From  Montello  lock  to  head  of  Lake  Puckaway :  distance,  7  miles ; 
fall,  4.93  feet.  Bed  of  stream  to  be  lowered  4  feet  by  dredging  below 
the  Montello  lock,  leaving  .93  foot  fall  in  7  miles,  or  about  .13  foot  to  the 
mile.  From  the  head  of  Lake  Puckaway  to  the  mouth  of  Mechan  Biver 
there  is  slackwater. 

From  month  of  Mechan  Biver  to  Princeton  lock :  distance,  5|  niiles ; 
fall,  2.57  feet.  Water  to  be  raised  2  feet  by  a  dam,  and  lowered  below 
the  dam  2  feet  by  dredging.    Lock,  4  feet  lift ;  flowage,  .57  foot. 

Princeton  lock  to  Fiddler's  Bend  lock:  distance,  J 2  miles;  fall  from 
foot  of  Princeton  lock,  2.92  feet.  Water  to  be  raised  2  feet  by  the  dam, 
and  lowered  2  feet  below  the  dam  by  dredging.  Lock,  4  feet  lift ;  flow- 
age,  .92  foot. 

fiddler's  Bend  lock  to  Eureka  lock:  distance,  15^  miles ;  fall  from 
foot  of  Fiddler's  Bend  lock,  3.38  feet.  Water  to  be  raised  2  feet  by  a 
dam,  and  lowered  below  the  dam  3  feet  by  dredging.  Lock,  5  feet  lift ; 
flowage,  1.38  feet. 

From  Eureka  lock  to  Oshkosh :  distance,  24  miles ;  fall,  5.80  feet. 
Water  to  be  lowered  3  feet  at  upper  end  of  level  by  dredging,  as  stated 
for  Eureka  lock.  This  will  reduce  the  fall  2.80  feet  in  24  miles,  or  a  little 
less  than  .12  foot  to  the  mile,  which  is  practically  slackwater. 

The  volume  of  the  Upper  Fox  at  low  water  is  not  stated  by  Major 
Snter,  nor  have  I  seen  it  stated  for  any  point  of  its  course.  At  the  lock 
near  Fort  Winnebago  it  is  a  very  small  stream  at  low  water,  merely  suf- 
ficing as  a  feeder  to  slackwater  navigation.  Its  amount  is  of  no  prac- 
tical importance  in  this  view,  for  any  needed  supply  can  be  drawn  from 
the  Wisconsin  Biver,  which  is  the  feeder  for  the  canal  connecting  the 
two  streams. 

Major  Suter  states  the  lift  of  the  lock  at  Fort  Winnebago  to  be  7  feet, 
and  the  height  of  the  Wisconsin  above  the  Fox  at  this  point  to  be  9^ 
feet.  This  fall  of  2^  feet  in  2^  miles  is  inadmissible  in  a  canal  for  navi- 
gation, and  is  only  allowable  for  supplying  water-power.  The  guard- 
lock  at  the  head  of  the  canal  communicating  with  the  Wisconsin  is  also 
a  lift-lock  even  at  low  water,  and  enables  vessels  to  pass  into  the  Wis- 
consin. To  the  preceding  amount  of  elevation  between  the  Wisconsin 
and  Lake  Winnebago,  as  stated  by  Major  Suter,  must  be  added  2^  feet 
for  the  Portage  Canal  guard-lock,  and  he  makes  this  allowance  in  his 
table  of  total  elevations. 
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Table  cf  estimates  given  hy  Major  Suter,  United  States  Engineers,  for  ike  improtement  oftke 
Upper  Fox  Birer  and  Portage  Canal,  with  distances  and  elerations. 


OnhkfMih  to  Enreica 

Ettrek»  to  Tiddler's  Bend -. 

Fiddler's  Bend  to  Princeton 

Princeton  toMechan  River 

Mechan  River  to  head  of  Lake  Puekaway 

Head  of  Lake  Pucka  way  tp  Montello 

Montello  toOovemor's  Bend  Inok 

Oovernor's  Bend  lock  to  Fort  Winnebago 

Fort  Winnebago  to  Wisconsin  River    (Portage 
Canal) 


Total. 


MUsi. 
164 

.SI 

31 
9i 


107i 


I 


Feet 
5.ii0 
&SM 
4.99 
S.57 
0.95 
4.93 
5.95 
S.60 

9.51 


I 


Feet. 
5.90 
11.80 
1ft.  10 
18.67 
19.69 
94.55 
30.50 
33.10 

49.61 


^1 

li 


•9.400 
71,673 
67,400 
57,654 


S.\909 

40,000 

4,693 


!! 


•31,400 
151,673 
1H,P»» 
105.  S06 
3<>-Si 
79.005 
t«,466 
50,305 


40,000       80.CCK) 


396,021  I  735,095 


Condition  of  the  Wisconsin  River  in  1866. — Major  Satert  report  says: 

Oq  reaching  the  Wisconsin  River  the  season  was  so  far  advanced  that  I  was  obliged 
to  limit  myself  to  a  careory  examination  of  the  stream,  with  a  view  of  determininf;  its 
general  characteristics,  the  feasibility  of  renderinji:  it  navigable,  and  the  best  means  of 
attaining  this  end.  The  river  when  I  started  from  Portage  City  was  abont  a  foot  above 
low-water  level  for  this  season.  During  the  time  occupied  by  my  examination,  it  floo- 
tuated  between  this  height  and  6  inches  lower.  The  soundings  and  cross-sections  taken 
can  therefore  only  be  relied  on  as  giving  a  general  idea  of  the  volume  of  water  in  tlie 
river  and  the  depth  of  its  channel.  No  reliable  survey  has  ever  been  made  of  this 
river.  Its  exact  length,  even  from  Portage  to  its  mouth,  is  not  known,  but  is  given 
differently  by  various  authorities,  who  all  base  their  conclusions  on  the  Land-Office 
maps.  The  length  which  I  have  assumed  is  believed  to  be  nearest  the  truth.  The 
total  fall  between  the  same  points  is  also  a  matter  of  coi^ectnre.  I  took  twelve  ob- 
servations at  intervals  of  about  10  miles,  to  determine  the  fall  per  iQile,  and  the  mean 
of  these  observations  is  probably  very  nearly  exact.  I  give  here  the  length,  total 
fall,  and  fall  per  mile,  as  given  by  different  authorities. 

To  avoid  repetitions,  and  to  enable  comparisons  to  be  made  here  of 
the  valae  of  these  determinations  and  those  given  by  others,  the  follow- 
ing table  has  been  made.  The  exact  measarements  made  by  onr  snrvey 
in  1867  are  added : 

Table  of  different  estimates  and  measurements  of  length,  slope,  and  total  fall  of  the  Wtsean- 

sin  Biver  below  Portage. 


Aathority. 


Lenftbin 
miles. 


FaUper 
mile. 


Toml 

fall. 


Mr.  C.  D.  Westbmok,  civil  engineer,  ftom  levels  famished  by  railroad 
companies  in  1854 

Sllltman's  Journal,  altitude  by  barometer 

Mr.  D.  C.  Jenn6,  civil  engineer,  chief  engineer  of  Fox  and  Wisconsin 
Improvement  Company 

Levels  famished  Hsior  sater  by  railroad  companies  In  1866 

Lengths  tak<»n  by  Msjor  ^:nter  from  latest  editions  of  State  seotional 
maps,  the  fall  per  mile  a  mean  of  twelve  observations,  fh»m  which 
the  total  fall  is  dednoed •- 

Determined  by  oar  survey  made  in  1867 


137 


lis 


FM. 
0.95 
.63 

1.00 


112 

im 


1.34 
LSO 


131.00 


115.00 
119.00 


isaoe 

17&00 


The  resalt  of  oar  snrvey  in  1867  thns  appears  to  be  nearly  the  same 
as  that  given  by  the  railroad  company — the  most  unfavorable  of  all  for 
an  improvement  of  the  navigation. 
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This  being  the  case,  we  mast  be  prepared  to  make  some  allowance  for 
the  favorable  view  of  the  navigatioa  held  by  Major  Sater.  and  a  still 
greater  one  for  the  views  advanced  by  the  canal  company's  engineers 
and  officers,  under  the  influence  of  the  idea  that  the  slope  was  so  much 
less  on  the  average  than  it  really  is. 

It  is  not  my  intention  to  quote  connectedly  from  Major  Suter's  report 
on  the  Wisconsin,  as  the  data  obtained  by  him  were  necessarily  very 
imperfect,  and  he  recommended  that  a  thorough  survey  should  be  made. 
The  views  he  expressed  were  derived  from  imperfect  data,  and  although 
they  may  be  quoted  by  others  hereafter  as  more  favorable  than  those 
entertained  by  me.  I  refrain  from  doing  it,  because  I  think  it  would  be 
unjust  to  him.  He  submitted  an  estimate  for  a  thorough  survey,  but 
none  for  any  improvement.  He  thought  that  with  low  wing  dams  6  feet 
draught  could  be  had. 

In  my  report  submitting  Major  Suter's,  I  said : 

I  have  not  as  favorable  an  opinion  as  Major  Snter  has  of  the  beneficial  effect  of  dams, 
and  I  have  estimated  for  the  expense  of  applying  boats  to  operate  directly  on  the  bars, 
to  aseertain  the  improvement  susceptible  by  that  means.  This  was  one  of  the  means 
saggesled  by  him.  The  sands  of  the  Wisconsin  River  bars  are  easily  moved  by  the 
water,  they  heinf^  free  from  any  cemeutinn;  material.  I  believe  a  low-^  ater  navigation 
of  3  feet  throDghout  would  be  all  that  at  present  can  be  promised. 

The  survey  that  I  made  in  1806  at  the  month  of  the  Wisconsin  gave 
a  depth  over  the  bar  of  only  16  inches. 

With  the  low-water  depth  of  the  Wisconsin  secured  at  3  feet,  we  might  rely  much 
of  -the  time  on  4  to  6  feet  for  average  stages. 

The  locks  on  the  Fox  River  improvements  are  desig^ned  for  4  feet  draught,  and  it 
seems  qnestionable  whether  it  would  do  to  undertake  increasing  this  depth  before  its 
availability  on  the  Wisconsin  was  demonstrated.  Prodoots  passing  from  the  Missis- 
sippi to  the  east  through  the  lakes  must  break  bulk  before  reaching  its  destination. 
No  vessel  suitable  for  these  upper  rivers  would  be  able  t<o  navigate  Lake  Michigan,  nor 
could  the  lake  vessels  in  ordinary  river-stages  float  on  the  Upper  Mississippi.  There- 
fore, for  a  through  traffic  it  would  seem  best  tp  adapt  the  improved  connecting  chan- 
nel to  the  size  of  the  grain -barges  of  the  Mississippi.  The  dimensions  of  tow-boats 
need  not  exceed  them. 

WORKS  OF  IMPBOV£M£NT,  ETC.,  IN  TUB  YEAR  18G7 

In  accordance  with  the  recommendations  of  my  report,  an  appropria- 
tion of  $40,000  was  made  and  approved  March  2, 1867.  An  allowance 
was  also  made  from  the  item  for  survey  of  western  and  northwestern 
rivers,  to  enable  me  to  make  a  snrvey  from  Portage  to  the  mouth  of  the 
Wisconsin  Kiver. 

The  procurement  of  a  boat  especially  designed  for  the  Wisconsin  was 
deferred  till  a  better  knowledge  of  it  was  gained,  and  until  tbe  result 
of  operations  with  similar  boats  on  the  Mississippi  Kiver  could  be  ob- 
tained.   This  was  all  that  was  attempted  on  the  Wisconsin  Eiver. 

The  Oreen  Bay  and  Mississippi  Canal  Company,  during  the  year,  ex- 
ecuted several  needed  works  of  repair,  and  continued  dredging  the 
channel  on  the  Fox  Biver  and  the  canals  around  the  dams.  I  have  not 
seen  their  annual  report,  but  learned  from  the  chief  engineer  that  the 
dam  and  lock  at  Montello  were  completed,  the  lock  being  composite, 
and  costing  $19,000.    The  dams  in  connection  with  it  cost  $9,000. 

WORKS  OF  IMPROVEMENT  IN  THE  YEAR  1868. 

This  year  the  Oreen  Bay  and  Mississippi  Improvement  Company  con- 
tinued tbeir  works  of  repair  and  dredging  on  the  Fox  Biver.    I  person- 
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ally  examined  the  line  of  the  Fox  River,  and  purchaaed  at  Osbkosh  the 
small  side- wheel  steamer  Winnecouue,  which  was  sopplied  with  a  pov- 
erfol  engine  and  a  spool  geared  to  connect  with  it,  thought  to  be  of 
great  service  in  paliing  snags  and  warping  the  boat  across  shoals.  Her 
dimensions  were :  length,  84  feet ;  breadth,  24 ;  draught,  light,  2  feet. 
This  vessel  had  but  little  difiSeulty  in  passing  up  the  Upper  Fox,  although 
drawing  all  the  w«ter  there  was  on  the  bars;  but  it  took  a  great  deal  of 
Ixonble  to  get  her  down  the  Wisconsin  Biver  at  all,  and  she  was  unable 
to  pass  Prairie  du  Bay  till  after  a  rise  took  place.  We  were  unable  to 
make  any  use  of  her,  worth  naming,  that  season. 

In  October  an  attempt  was  made  to  employ  the  Gaffrey  (one  of  the 
Mississippi  dredge-boats)  on  the  lower  part  of  the  Wiseonsio,  she  having 
been  satisfactory  on  the  Mississippi.  It  was  found,  however,  that  she 
could  not  get  into  the  Wisconsin.  She  drew  about  32  inches,  and  was 
150  feet  long  by  30  wide,  with  side- wheels.  Only  2  feet  water  on  the 
bars  could  then  be  found  for  6  miles  up  the  Wisconsin.  (See  pp.  203 
and  204  Annual  Eeport  of  Chief  of  Engineers  for  1860.) 

Much  additional  information  about  the  valley  of  the  Wisconsin  Biver 
was  gained  this  year  by  Capt  D.  W.  Wellman,  after  he  had  submitted 
his  report,  which  is  printed  with  that  of  the  Chief  of  Engineers  for  186S. 
(See  pp.  351  to  356.)  In  this  report  he  favored  a  canal  along.the  valley 
jmore  than  any  other  method  of  improvement. 

WORKS  OF  IMPROVEMENT  IN  I860. 

During  September  and  October  the  Winneconne  was  employed  (with 
two  barges  to  carry  fuel  and  working  apparatus  so  as  to  secure  least 
possible  draught)  in  removing  snags  from  the  Wisconsin  between  Por- 
tage and  Sauky  and  this  enabled  two  small  stern-wheel  vessels  to  make 
trips  on  this  portion  of  the  Wisconsin. 

I  again  made  a  thorough  personal  examination  of  it  in  company  with 
Mr.  «lacob  Blickensderfer,  jr.,  an  experienced  canal  engineer,  and  witb 
his  assistance  planned  the  estimate  for  a  canal  alcKpg  the  valley,  sub- 
mitted with  this  final  report.  I  believe  no  work  was  done  by  the  canal 
company  beyond  repairs  immediately  needed. 

CONCLUDlNa  REMARKS  TO  CHAPTER  III. 

My  views  in  regard  to  the  improvement  of  the  Wiscon^n  differ  so 
tnuch  from  those  generally  held  heretofore  that  I  have  felt  called  upon 
to  wnte  this  chapter,  so  that  others  can  see  by  it  the  reasons  for  those 
previous  views  and  compare  it  with  my  own;  and  as  the  Wisconsin 
forms  only  part  of  the  route,  I  have  thought  it  necessary  to  give  an 
account  of  the  other  portion  and  how  its  improvement  has  been  carried 
on,  so  that  in  adopting  a  final  plan  for  a  through  route  of  water-trans- 
portation the  whole  subject  may  be  presented  for  consideration.  The 
endeavor  has  been  to  make  this  presentation  as  complete  as  possible, 
because  the  documents  from  which  it  is  mostly  obtained  are  not  avail- 
able for  general  consultation. 
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OOAPTBR  IV. 

REPRESENTATION  OF  SURVEYS  MADE  IN  18e7-TO-'60;  THEIR  OBJECT  AND 
EXTENT;  MAPS  AND  DIAGRAMS  CONSTRUCTED  FROM  MEASUREMENTS; 
TABLES  OF  HYDRAULIC  DATA;  ANOMALOUS  PHYSICAL  FEATURES  CON- 
SIDERED AND  REFERRED  TO  A  GENERALIZATION  OF  SIMILAR  EXHIBI- 
TIONS  ELSEWHERE. 

PreiMurfttionB  for  the  rarrey-— iDstrnotions  for  coDdnotiDg  the  sarveye^-DRScfiipnoN 

OF  THR  MAPS  AND  DUORAM8  MADE  FROM  THB  SURVEYS — Coatioaoas  plot,  BOale  200 

feet  to  an  iucb —Cross-sections  of  the  valley,  scales  400  feet  horizontally  and  40  feet 
vertically  to  the  inch — ^Longitudinal  profile  of  the  valley — Plots  of  cnrrent  measure- 
ments  for  volume— Map  of  river  on  a  scale  of  two  inches  to  the  mile— General  map 
of  the  roate  from  Green  Bay  to  the  Ml«sis8ippi  River — Sheets  of  river-jcange  curves — 
Gbkbral  dbscriftiom  of  the  basik  of  the  Wisconsin  River— Form  of  basin, 
geofrraphical  position,  &c, — General  elevation  above  the  sea— Geological  formations 
m  the  basin— Climate— Description  of  features  of  the  valley— Definition  of 
term  valley,  ^^.— Slopes  and  terraces  not  overflowed  at  high  water— Mai;ginal 
land  and  islands  overflowed  at  high  water— The  rive^-bkd— Sand-bars,  4^— 
Tbeir  formation— Action  at  low  water— Very  bad  sand-bars  in  the  Mississippi  below 
the  Wisconsin- Very  bad  sand-bars  on  the  Wisconsin  at  the  Junctiou- Movement  of 
sand-bars  down  stream— Sources  and  quality  of  the  sand— Comparison  of  the  Wis* 
eoDsin  sand  with  other  water- moved  sands— travel  and  bowlders  in  river-bed — Fall' 
ing  of  trees  and  snags— Bed-rock— BRiDOEfr—HieH  anp  low  water  stages  and 
THEIR  duration— iCB<-SLOPE  OF  WATER-SURFACE— Table  of  measured  slopes  at 
low  water— Bend  effect- volume  of  discharge— Method  of  measuring  volumes- 
Table  of  measured  and  low-water  volumes — Explanation  of  construction  of  table — 
Volomes  at  a  stage  one  foot  above  the  low  water  of  1867 — ^Volnmes  at  Skinner's 
Bluff  for  all  stages — ^Anomalous  physical  features  of  the  Wisconsin  and  Fox 
River  basins— The  near  approach  of  the  streams  without  uniting- Peculiarities  in 
the  course  of  the  Wisconsin— Peculiarities  in  the  course  of  the  Upper  Fox  River^ 
Lower  Fox  River— Analogies  between  the  Lake  Winnebago  basin  and  the  Lake  Win- 
nipeg babin  in  British  America — Probable  former  extent  of  Lake  Winnebago,  with 
diagram— Hypothesis  consistent  with  above-noted  conditions — Previous  attempts 
at  generalisation  in  jegard  to  Fox  River— Probable  change  of  drainage  of  the 
Four  Lakes  near  Madison— Explained  by  the  same  hypothesis  which  is  applici^>}e 
to  an  exteosive  area. 

Preparatians  for  the  survey. — ^The  examiDatiou  of  the  Wisconstu  an  A 
Fox  Kiver  roate  in  1866  bad  shown  that  we  were  very  well  informed  in 
every  respect  eonceming  the  portion  in  charge  of  the  Green  Bay  aud 
Mississippi  Oanal  Company,  along  the  Lower  and  Upper  Pox  Rivers, 
and  the  canal  at  Portage,  bat  that  we  had  no  good  survey  of  the  part 
along  the  Wisconsin  Kiver.  It  was  designed,  therefore,  to  make  as 
thorough  asnrvey  as  possible  of  that  river  from  tiie  Portage  Canal  to 
the  Mississippi  daring  the  season  of  1867. 

Barly  in  Angnst  gauges  were  set  ap  and  observers  engaged  to  cour 
stanlly  lecord  the  height  of  the  water  at  the  following-named  places: 
At  Kilboarn  City,  abont  20  miles  above  Portage;  at  Portage;  at  Sauk 
City,  29  miles  below  Portage;  at  upper  railroad-bridge,  25  miles  below 
Sauk  City;  at  Muscoda,  23  miles  below  the  upper  railroad- bridge;  at 
the  lower  railroad-bridge,  21  miles  below  Muscoda;  and  at  Bridgeport^ 
14  miles  farther  down. 

This  last  place  is  but  6  miles  above  the  junction  with  the  Missis- 
sippi, and  within  the  r.uige  of  backwater  from  floods  in  this  latter  river. 
These  gauges  were  observed  tUl  the  river  was  closed  by  ice,  about  the 
1st  of  Dicember.  They  were  also  continued  at  Portage;  upper  and 
lower  railroad-bridges,  in  1868,  from  April  to  December;  and  at  the 
upper  and  lower  railroad-bridges  in  1869  till  Decembetr.  In  these 
years  the  river  was  open  from  the  first  part  of  April  to  the  first  part  of 
December.  These  gauge-observations,  as  plotted,  accompany  this  re- 
port Observations  on  the  Mississippi,  at  Prairie  do  Chien,  and  on 
Lake  Winnebago,  are  shown  at  the  same  time  for  comparison.    These 
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three  years  (1867-'68-'69)  gave  an  average  volame  of  water  above  the 
promise  of  years  in  generaJ,  as  to  the  amonnt  of  water  flowing  along 
the  Wisconsin  and  neighboring  streams. 

As  it  was  desirable  to  conduct  the  survey  at  low  water,  the  first  part 
of  the  summer  of  1867  was  used  in  preparations,  such  as  fitting  up  a 
large  flat  scow  with  a  cabin,  to  serve  as  a  quarter-boat  for  the  surveyiag 
party,  and  in  obtaining  instruments,  note-books,  &c. 

Instructions  for  cof^ucting  the  survey. — ^The  work  was  executed  so 
nearly  in  accordance  with  instructions  that  I  cannot  better  describe  it 
than  by  inserting  the  instructions  issued  by  me  August  10, 1867: 

UNrrsD  Statss  Engineer  Office, 

Saint  Paul,  Minn.,  AHgu9i  10, 1667. 

The  sorvey  of  tbe  WisconsiQ  River  will  extend  from  Kilboam  City  to  its  janction 
with  tbe  Mississippi.  It  is  designed  to  bare  the  maps  and  report  exhibit  all  the  infor- 
mation required  for  a  thorouf^b  consideration  of  tbe  subject  of  Improving  its  navigation 
at  low  stages  and  determining  the  best  plan  of  executing  it. 

If  this  improvement  may  be  made  by  deepening  the  water  on  tbe  bars  by  means  of 
scrai>ers  iii  exetvating  or  by  wing  and  longitudinal  dams  to  prevent  such  bars  from 
forming  or  cause  theit  removal  when  formed ;  if  by  closing  up  one  or  mors  of  the  chan- 
nels we  can  produce  a  sufficiency  in  the  desired  one ;  or,  if  these  must  all  fail  and  resort 
be  bad  to  slackWater  by  dams  with  locks,  or  by  continuous  canal  with  locks  along  tbe 
valley,  must  also  be  determined,  if  possible,  from  tbe  survey;  and  also  tbe  relative 
advantages  of  different  methods  in  economical  construction  and  practical  vaine,  when 
made. 

Tbe  quality  of  navigation  sought  is  such  as  will  adequately  meet  the  wants  of  a 
great  line  of  communication  from  the  MissieHippi  River  to  Lake  Michigan  along  this 
river,  tbe  Upper  Fox  River,  Lake  Winnebago,  Lower  Fox  River,  and  Green  Bay.  The 
existing  information  contains  but  very  little  that  is  conclusive  concerning  tbe  engineer- 
ing question  involved.  Nothing,  therefore,  must  be  relied  on  from  other  sources  than 
this  survey,  and  h6tbing  left  undone  that  circumstances  of  time  and  ability  will  enable 
tbe  surveying  parties  to  do. 

Tbe  general  features  of  tbe  valleys  of  tbe  northwestern  rivers  must  be  always  kept 
in  mind  by  tbe  different  engineers  employed,  and  they  are  readily  appreciated  by  refer- 
ence to  the  following  section  and  map,  Plate  II. 

The  main  features  observable  are,  iirst,  a  high  bluff  on  each  side  of  the  river-valley, 
from  1  to  10  miles  apart,  and  from  100  to  400  feet  high,  composed  mainly  of  horizon- 
tally-stratified rock,  and,  in  the  case  of  the  Wisconsin,  of  magnesian  limestone  of  the 
Silurian  formation.  The  slopes,  however,  are  often  covered  with  earth  and  ^^rass,  so 
that  the  rock  is  discernible  to  common  observation  only  at  places  where  quarries  have 
been  opened. 

Tbe  second  feature  is  a  level  or  nearly  level  terrace,  mainly  composed  of  sand,  though 
occasionally  having  a  rich  snrfaoe-soil.  Towns  are  frequently  located  upon  it.  This 
terrace  is  from  20  to  60  feet  above  the  level  of  the  water ;  it  is  never  oontinnoos  through- 
out the  valley  on  either  side^  and  rarely  of  much  extent  on  but  one  side  at  a  time.  It 
is,  probably,  tbe  shallow  parts  of  an  ancient  water-course  which  once  occupied  the 
valley  from  bluff  to  bluff.    It  is  now  generally  above  overflow. 

The  third  feature  is  the  bottom-lands  of  the  river,  generally  overflowed  at  highest 
stages,  and  having  the  high  bluff  or  terrace  for  their  margin.  This  bottom  oontains 
many  lakes  and  marshes,  and  is  cut  up  by  sloughs  forming  islands,  which  sometimes 
dit^ide  the  main  stream  into  nearly  equal  parts.  The  margins  of  these  bottom-lands 
are,  in  tbe  natural  state,  generally  wooded,  and  form  the  banks  of  tbe  stream  at  mod- 
erate stages  when -the  sand-bars  are  covered. 

The  fourth  feature  is  the  bed  of  tbe  stream,  which  includes  the  part  covered  at  me- 
dium stages,  but  large  portions  of  which  become  dry  sand  or  gravel  bars  at  low  stages. 

There  are  thus  four  different  prominent  benches  or  levels  in  the  river-valley: 

1.  The  level  forming  tbe  main  bluff. 

2.  The  sand-terrace,  generally  above  overflow.^ 

3.  The  bottom-land,  generally  overflowed  at  highest  water. 

4.  The  bed  of  the  stream. 

It  is  desirable  that  the  topographical  survey  shall  give  the  limits  of  each  of  these 
and  their  elevation.  This  may  be  in  a  very  general  way  for  all  but  the  fourth  level,  to 
which  tbe  details  of  the  survey  should  be  mainly  directed. 

The  sketch  of  tbe  valley  given  above  assumes  a  simple  case  where  the  river  is  divided 
by  a  single  island,  bnt  the  bottom-lauds  are  often  much  more  complicated  instraoture. 
There  is  generally,  however,  as  in  the  case  given,  one  main  channel,  and  to  this  the 
more  thorough  work  of  sounding  may  generally  be  couflned.    Experience,  good  judg- 
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ment,  and  a  knowledge  of  a  special  case,  when  it  occnrs,  must  govern  the  engineer  as 
to  what  is  to  be  done. 

The  snrvey  will  be  condncked  as  follows : 

A  oontinnons  transit-line  will  be  carefally  measured  and  staked  off  on  one  bank  or 
the  other  of  the  main  river,  as  may  be  most  easy,  and  ail  the  topography  sketched 
along  it.    The  opposite  shore  mast  be  located  by  trian/{nlation. 

The  topographical  note-book  mast  show  both  edges  of  the  bottom-land,  and  the  edge 
of  the  water  at  the  time  mast  fix  the  position  of  the  stakes  used  by  the  sounding  par- 
ties, and  mast  locate  all  prominent  bnildings  by  measurements,  angles,  or  bearings, 
when  practicable. 

When  passing  prominent  points  marks  mast  be  left,  on  which  back-sights  can  be 
taken  as  the  work  progresses,  and  distant  points  on  bluffs  and  buildings  should  be 
similarly  nsed. 

Accompanying  this  transit-line  must  be  a  careful  line  of  levels,  in  which  should  be 
noted  frequently  the  height  of  the  bottom-lands  or  sand-terrace,  when  near,  the  height 
of  the  water  of  the  river  at  the  time,  that  of  the  last  hish  water,  and  the  most  noted 
high  or  low  water  mark  that  may  be  ascertained.  Both  these  instrumental  surveys 
should  establish  marks,  at  least  once  a  mile,  on  trees,  rocks,  or  permanent  buildiags; 
carefully  describe  them  iu  the  notes,  and  select  such  as  may  be  readily  found  after  the 
lapse  of  years  for  futuie  surveys  to  connect  with,  as  well  as  for  the  detached  portions 
of  this  survey. 

There  will  l>e,  besides  this  main  line,  two  subordinate  compass- parties  to  survey  the 
minor  ohaDuels,  which  will  connect  their  work  as  often  as  possible  with  the  main  line, 
and  must  always  do  so  at  the  point  of  beginning  and  ending  of  such  subordinate  line. 

These  parties  will  note,  besides  the  topographical  sketches  and  horizontal  dimen- 
sions, the  height  of  the  banks,  either  bottom-land  or  sand-terrace,  wherever  they  see 
tbem,  and  will  make  an  occasional  section  by  sounding  across  the  slough  or  chute 
they  are  surveying. 

In  case  one  of  these  parties  is  surveying  a  channel  as  large,  or  nearly  so,  as  t<he  main 
channel,  it  must  be  sounded  with  the  same  care  as  the  main  channel,  especially  if  there 
is  any  question  about  which  one  it  would  be  most  desirable  to  close  up. 

There  will  be  a  separate  level-party  to  run  level-lines  transversely  of  the  valley  as 
^ften  as  the  progress  of  the  snrvey  will  permit,  and  where  there  are  steep  blnflb  the 
oand-level  can  l^  nsed  to  level  up  to  their  summits. 

In  all  cases  side  distances  for  locating  important  objects  must  be  measured  with  a 
tape-line;  pacing  will  frequently  ascertain  them  with  sufficient  accuracy,  and,  if  cir- 
enmstaoces  prevent  this,  the  estimated  distance  must  be  nored. 

The  sketches  must  be  made  to  a  scale  on  the  ground,  must  give  the  kiud  and  quality 
of  the  trees,  marshes,  sand-bars,  and  rocks ;  and,  when  objects  cannot  be  entered  on  the 
page  by  using  the  regular  scale,  the  distance  must  be  noted  or  estimated  by  angles  or 
bearings  from  fixed  points.  Connections  will  be  made  as  frequently  as  may  m  with 
the  railroad  line,  and  all  the  bridges  and  piers  will  be  carefully  measured  and  located, 
and  notes  made  of  all  obstructions. 

The  sounding-lines  will  be  run  obliquely  across  the  stream  from  300  to  600  feet  apart> 
more  or  less  closely,  as  the  correct  understanding  of  the  river-bed  may  require.  The 
soandtngs  will  be  taken  with  a  pole  at  as  nearly  uniform  intervals  of  time  as  practica- 
ble, with  tbd  boats  rowed  at  uniform  rates  of  speed,  and  practice  must  be  acquired  so 
that  the  same  line  can  be  sonnded  forth  and  back  with  approximately  the  same  result. 
Occasionally  it  would  be  well  to  sound  them  both  ways,  especially  at  important 
points. 

Where  the  grounding  of  the  boat  prevents  the  boat  reaching  the  shore,  the  distance 
to  the  stake  on  the  shore  must  be  noted.  The  sounding-pole  should  be  uniformly  12 
or  15  feet  long,  and  **  no  bottom  "  recorded  where  this  will  not  reach. 

The  cadence  of  time  is  lost  by  changing  one  pole  for  another  or  for  a  sounding-line 
at  deep  places.  These  deep  holes  must  be  determined  separately  after  the  regular  lines 
have  been  sounded.  The  engineer  in  charge  of  the  sounding-party  must  keep  a  sketch 
of  the  river  and  lines  sounded,  and  must  locate,  as  far  as  ^e  can  with  his  eye,  the  posi- 
tion of  the  bars  beneath  the  water. 

At  intervals  of  about  10  miles  there  should  be  two  sections  200  feet  apart  carefully 
sounded,  and  a  series  of  floats  at  middepth  observed  for  velocities,  so  that  the  dis- 
charge can  be  accurately  computed  after  the  manner  it  is  now  being  done  at  Saint 
Paul. 

If  possible,  the  main  line  should  be  kept  plotted  as  the  survey  proceeds,  on  the  scale 
of  200  feet  to  an  inch,  so  that  no  confusion  can  occur  in  the  system  of  lines  kept  in  the 
note-books.  A  short  time  in  the  evening  and  times  of  bad  weather  will  suffice  for 
this.  It  will,  besides,  serve  at  once  to  show  the  directing  engineer  if  the  surveys  made 
leave  out  any  desired  information.  The  quarter-boat  is  designed  of  ample  size  to  fur- 
nish convenience  for  this  work. 

At  the  qnarter-boat,  whenever  it  is  lying  still,  a  gauge  should  t>e  set  up  and  the  rise 
and  fall  of  the  river  carefully  noted.    It  will  be  of  service,  in  connection  with  th3  reg- 
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tilar  ri  ver-gaaj[^e8,  in  redaoiofr  the  levels  to  a  aniform  state  of  the  river  doriog  the  time 
of  the  sarvey,  so  that  the  slope  can  he  constructed  for  au^tage  observed. 

In  procuring  subsistence  for  the  parties,  the  quantities  allowed  per  man  will  not  ex- 
reed  the  allowance  for  a  soldier  in  the  armies  of  the  United  States.  And  the  material 
procured  will  be  limited  to  articles  thus  allowed,  unless  an  eqnivnlent  of  other  mate- 
rials can  be  obtained  at  an  equal  or  leas  cost  than  these. 

It  is  directed  lh«t  no  regular  meal  shall  be  served  on  the  quarter-boat  in  the  middle 
of  the  day,  and  arrangements  must  be  made  for  sending  a  sufiiciency  of  food  from  the 
boat  to  the  jOnce  where  the  parties  are  at  work.  Small  parties  working  at  some  dis- 
tance from  I  be  bout  must  take  this  meal  with  them  in  the  morning.  In  the  evening  a 
full  dinner-meal  will  be  served  on  the  quarter-boat,  and  also  in  the  morning  before 
going  to  the  ^ork ;  and  every  exercise  of  authority  most  be  used  that  this  does  not 
delay  tbe  commencement  of  the  day*B  work. 

The  following  party,  besides  the  principal  engineer,  will  be  employed  on  this  survey, 
bat  the  engineer  in  charge  is  authorized  to  change  the  men  from  one  party  to  another 
in  any  manner  he  thinks  best,  according  to  the  nature  of  tbe  work  of  eacb.  For  main 
transit-party,  one  engineer  and  six  men ;  for  main  level-party,  one  engineer  and  three 
men ;  for  cross-section  level-party,  one  engineer  and  three  men ;  for  two  compass-par- 
tieSy  each,  one  engineer  and  three  men ;  for  one  sonttdiog-party,  one  engineer  and  fire 
men ;  cook  and  steward,  two  men ;  care  of  quarter- boat,  two  men. 

The  engineer  in  charge  will  endeavor  to  inform  himself  fully  of  tbe  character  and 
resources  of  tbe  country  for  bnilding  dams  of  stone,  timber,  or  brush,  and  for  locks  and 
other  masonry.  He  must  also  keep  a  regular  journal,  detailing  the  operations  of  the 
dilferent  parries  and  other  information.  The  survey  will  be  conducted  in  the  manner 
above  described,  from  Portage  to  tbe  mouth,  and  if,  on  artiving  at  the  latter  pointy  it 
should  be  found  that  additional  surveys  were  required  in  special  looalitiee,  as  nndonbt- 
edly  it  will  be,  detached  parties  may  be  made  to  execute  them. 

A  weekly  report  of  progress  will  be  made  to  th's  office,  and  further  information  given 
from  time  to  time,  if  required. 

G.  K.  WARREN,  Ac. 

Some  minor  modifications  only  were  mnde  iu  condnctlDg  tbe  survey. 
iDStead  of  tlie  edges  of  submer^red  bars  being  sketched  in,  tbe  methocP 
was  improved  as  far  as  practicable  by  fixing  them  by  means  of  bearings 
to  a  level  staff,  with  a  telescope  bavitig  a  micrometer,  by  wbicb  tbe  dis- 
tance was  obtained.  The  very  complicated  net-work  of  channels  and 
wooded  islands  demanded  so  much  work,  that  the  boaodaries  of  the 
bottom-lands  next  to  the  high  blafiTs  and  terraces  could  not  all  be  deter- 
mined in  1867,  and  such  as  were  not  were  obtained  in  1868-'69.  It  was 
impracticable  to  secure  information  complete  enough  to  give  more  than 
an  approximate  idea  of  proper  location  for  a  canal,  and  to  famish  a 
guide  for  a  final  survey  for  location. 

The  levels,  though  very  carefully  made,  did  not  gi^'e  tbe,  surface  of 
tbe  water  as  often  as  might  be  desired. 

This  slope  was  constantly  varying,  although  for  distances  of  5  or  6 
miles  it  is  nearly  uniform  throughout.  The  assistant  with  the  leveling- 
instrument,  Mr.  J.  Z.  Osborn,  a  gentleman  much  esteemed  by  all  who 
knew  him,  was  taken*  with  a  fever  on  the  latter  part  of  the  survey,  and 
died  on  the  work.    His  place  was  filled  by  Assistant  Wellman. 

The  hydraulic  measurements  were  designed  to  get  tbe  volume  of  tbe 
water  as  nearly  as  possible  by  the  methc^  of  Humphreys  and  Abbot, 
which  was  accepted  Without  any  attempt  at  verification  on  this  survey. 
More  careful  hydraulic  measurements  were  at  tbe  time  being  condncted 
at  Saint  Paul,  under  similar  conditions  of  flowing  water,  and  it  was 
found  there  that,  as  far  as  anything  could  be  inferred  from  observations 
in  streams  of  this  character,  tbe  laws  obtained  from  the  authors  referred 
to  were  confirmed. 

The  original  surveying-party  was  composed  as  follows : 

Mr.  B.  T.  Ellsworth,  transit-party,  on  right  bank. 

Mr.  E.  L.  Billings,  compass  party,  on  left  bank. 

Mr.  I.  D.  McKown,  compass-party,  on  islands. 
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Mr.  W.  W.  Rich,  cross-sections  of  valley  and  location  of  sand-bar 
crests.  ^ 

Mr.  J.  Z.  Osborn,  leveling-party. 

Mr.  B.  J.  Dakes,  soundings  and  hydrography. 

Bvt.  Maj.  Charles  B.  Snter  was  present,  in  charge.  Mr.  D.  W.  Well- 
man  was  general  assistant,  studying  the  snbjeot  and  supplying  tempo- 
rary disability  of  any  other  asisistant,  or  looking  up  any  matter  oatside 
of  their  specialties.  Mr.  J.  P.  Cotton,  who  had  acquired  experience  of 
my  method  of  river-surveying  during  the  autumn  of  1866,  assisted  in 
setting  the  survey  going  at  Portage. 

The  field-work  was  begun  in  August,  and  was  completed  down  to  the 
month  on  the  6th  of  November.  A  line  of  levels  was  also  run  above 
Portage  to  the  Dalles  at  Eilbourn  City. 

The  summary  of  field-work  in  1867  is  as  follows: 

Hilea. 

Meaaared  IranHit-line  on  river-bauk «  119.3 

Measared  com  pass-line  on  river-bauk 117. 1 

Measured  compass-line  on  islands 116.2 

Measured  cross-seotion  lines  of  valley 53. 0 

Meaaared  anrvey-  lines  near  Portage  and  Prairie  duCbien 10. 0 

Total  measured  lines 415.6 

3feaaared  matn-l*ne  leveltngs : 132. 0 

Approximate lei^cth  of  lines  aoonded  over «..^.  375.0 

Number  of  measurements  of  volume  of  Wisoonsin 12 

Number  of  measurements  of  volume  of  tributaries.... 5 

This  does  not  include  the  additions  made  in  18^  and  1869.  In  the 
'abore  summary  no  mention  is  made  of  a  multitude  of  triangnlations, 
by  which  the  surveyo  of  opposite  banks  and  at  the  head  and  foot  of 
islands  and  bars  were  united. 

DESOBIPTION   OF    THE  M^PS   AND   DIAOBAHS    MADS  FROM  THE   SUR- 

VEYB. 

An  Recount  of  the  labor  of  mapping;  this  survey  and  the  deTays  at- 
tendiaj?  it  has  already  been  given  in  an  introductory  chapter,  so  we  will 
proceed  at  once  to  enumerate  the  maps  and  diagrams. 

CantinupuM  plot  seale^  200  fett  to  an  inch.-^The  first  plot  has  been  con- 
stmoted  from  the  field-notes,  on  a  scale  of  200  feet  to  the  inch,  on  white 
paper  backed  with  cloth.  This  forms  twenty-four  sheets,  with  a  uni- 
form length  of  10  feet  each.  . 

It  has  been  the  effort  to  put  upon  this  map  all  the  notes  of  the  field- 
books,  so  that  no  further  reference  to  them  should  ever  be  necessary. 
These  sheets  show  the  measured  and  triangulated  lines,  and  thus  indi- 
eate,  by  their  proximity  to  objects  represented,  the  accuracy  which  be- 
longs to  the  representation.  The  appearance  of  the  sand-bars  as  thus 
given  was  made  with  special  care,  and  is  intended  to  show  this  impor- 
tant feature  as  it  was  then  presented.  Although  every  part  ot  this 
sandy  bed  changes  from  year  to  year,  this  representation  will  give  a 
reliable  idea  of  what  it  is  in  general — as  much  alike  from  year  to  year  as 
are  the  leaves  of  a  mature  tree,  although  never  exactly  the  same. 

Improvements  had  accoiuplished  nothing  in  changing  them,  and  this 
map,  tberefore,  shows  these  river  sand-bars  as  seen  by  Marquette  and 
JoUiet  in  1673}  by  Major  Long,  United  States  Army,  in  1817;  by  the 
Fifth  United  States  Infantry  in  1810,  and  by  all  subsequent  examiners. 

In  the  future  study  of  them,  by  such  as  may  desire,  it  must  be  kept  in 
mind  that  these  bars  are  alt  mutually  related.    A  change  in  one  affects 
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the  flow  of  water  (which  caused  the  change),  aud  this  effect  is  felt  above 
and  below.  The  elevation  of  the  river-Barface,  referred  to  an  assamed 
datum-plane,  and  that  of  the  dednced  low-water  surface  are  shown  on 
these  plots  by  figures  inclosed  by  brackets. 

Cross-sections  of  ti^e  valley — scale  400  feet  Jiorizontally  and  40  feet  rerli' 
cally  to  the  inch. — Besides  this  map— scale  200  feet  to  the  inch— there  are 
seventeen  cross-sections  of  the  valley  on  different  sheets,  made  on  a 
scale  of  400  feet  to  the  inch  horizontally  and  40  feet  to  the  inch  verti- 
cally. 

Longitudinal  profile  of  valley. — ^There  was  made  a  longitudinal  profile 
of  the  river  and  the  immediate  banks  wherd  the  line  of  levels  was  ran, 
on  scales  of  2  inches  to  the  mile  horizontally  and  1  inch  to  40  feet  verti- 
cally, and  all  the  data  that  could  be  shown  on  a  profile  in  regard  to 
height  of  bottom-lands,  terraces,  &e.,  and  slopes  of  water-surface  and 
distances  are  given. 

Plots  of  current-measurements  for  volume, — ^The  measurements  of  sec- 
tions and  velocities  of  current,  to  obtain  the  volume  of  water  passing, 
are  plotted  on  manila  paper,  on  scales  of  100  feet  to  the  inch  horizon- 
tally and  20  feet  to  the  inch  vertically.  On  these  plots  are  given  the 
plotted  courses  of  the  current  and  all  the  calculations  used  in  obtaining 
the  volume.  They  are  fastened  together  and  properly  designateil,  so 
that  this  important  matter  can  be  readily  revised  by  any  one. 

All  of  the  foregoing  are  suited  to  a  study  of  special  localities  or  sub- 
jects. 

Map  of  river  on  a  scale  of  2  inches  to  the  mile. — For  the  general  con- 
sideration of  the  improvement  a  reduced  map  has  been  made  on  a  scale 
of  2  inches  to  the  mile,  which  is  as  small  as  will  enable  the  important 
features  to  be  shown.  This  scale  was  chosen  because  it  is  that  of  the 
United  States  land-survey  township  plots,  as  filed  on  their  records. 
This  map  shows  the  main  bluffs  (which  were  often  too  distant  to  be  in- 
cluded on  the  larger-^cale  maps),  the  terraces,  bottom-lands,  islands, 
dry  bars,  and  under-water  bars.  The  seventeen  cross-sections  of  the  val- 
ley are  reduced  and  placed  marginally  along  it,  and  the  height  of  the 
water-surface  is  noted.  This  ma})  is  designed  for  publication  with  this 
report,  if  the  report  be  published.  It  is  divided  into  eight  sheets  for 
photolithographiog. 

General  map  of  the  route  from  Green  Bay  to  the  Mississippi  River. — We 
have  also  prepared  a  general  map  and  profile  of  the  route  from  Green 
Bay  to  the  Mississippi  Biver.  The  map  is  on  a  scale  of  6  miles  to  the 
inch,  and  shows  the  line  of  provisional  location  for  a  canal.  The  profile 
is  on  a  scale  of  8  miles  to  the  inch  horizontal  and  40  feet  to  the  inch 
vertical. 

Sheet  of  river-gauge  curves, — ^There  have  also  been  prepared  for  publica- 
tion, in  one  sheet,  diagrams  on  curves  of  rise  and  fall  from  the  gauge- 
leadings  on  Lake  Winnebago,  on  the  Wisconsin  Biver,  and  on  the  Uis- 
sissippi  Biver,  for  the  years  1867, 1868, 1869. 

GENERAL  DESOBIPTION  OF  THE  BASIN  OF  THE  WISCONSIN  BIV£B. 

Form  of  lasin^  geographical  position,  <£c.— The  basin  drained  by  this 
river  is  of  a  comparatively  narrow,  triangular  form,  bounded  by  the 
water-sheds  between  it  and  Lake  Superior  on  the  north*  Lake  Michigan 
on  the  southeast,  and  the  Mississippi  Biver  on  the  southwest.  From 
the  source  to  Portage  City  the  general  course  of  the  main  river  is  south, 
the  distance  in  a  straight  line  being  about  190  miles.  Thence  to  its 
mouth  the  general  course  is  west-southwest  for  a  distance,  in  direct  line, 
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of  aboat  90  miles.  The  whole  basin  lies  within  the  parallels  of  43^  and 
46^  10^  north  latitade  and  the  meridians  of  88^  45^  and  91^  west  from 
Greenwich,  and  covers  abont  11,850  sqnare  miles. 

General  elevation  above  the  sea, — At  the  junction  of  the  river  with  the 
Mississippi  the  surface  at  low  water  is  abont  625  feet  above  the  level  of 
the  sea,  which  is  about  that  of  Lake  Superior,  Lake  Michigan  being 
589  feet.  The  level  of  the  country  in  this  vicinity,  at  the  top  of  the  main 
high  banks  (or  ^'  bluffs"  as  they  are  generally  called  on  western  rivers), 
is  fh>m  400  to  500  feet  higher,  making  the  level  of  the  high  prairieland 
or  plateau  from  1,000  to  1,100  feet  atove  the  sea.  Ascending  the  river 
from  the  mouth  to  Portage  the  low-water  river-surface  rises  180  feet, 
making  the  low- water  surface  at  Portage  805  feet  above  the  sea.  The 
high  plateau  rises  nearly  at  the  same  rate,  being  just  south  of  Portage 
about  400  feet  above  the  river,  or  1,500  feet  above  the  sealeyel.  This 
high  prairie  is  very  much  cut  up  by  ravines  and  river-valleys,  so  that 
considerable  areas  are  but  little  elevated  above  the  surface  of  the  river. 
The  whole  of  the  basin  has  been  the  scene  of  vast  glacial  denndation  and 
deposition.  At  the  sources  the  face  of  the  country  is  characterized  by 
lakes  and  tiwamps  (a  feature  common  to  the  sources  of  most  of  our 
northwestern  rivers),  and  is  elevated  from  abont  1,400  to  1,600  feet 
above  the  sea,  or  from  100  to  300  feet  above  the  highest  Unds  near 
Portage.  The  water  from  the  sources,  therefore,  descends  from  600  to 
800  feet  in  reaching  Portage. 

Oeoloffical  formations  in  the  basin. — ^The  lake  region  about  the  Bource  is 
represented  on  Owen's*  geological  map  as  composed  oF  heavy  drift- 
deposits,  800  to  1,000  feet  above  the  level  of  Lake  Superior,  underlaid 
with  crystalline  rocks,  with  occasional  outcrops  of  granitic  and  igneous 
rocks.  This  is  the  character  of  the  basin  as  far  down  as  Whitney's 
Kapids,  a  distance  from  the  sources  in  a  straight  line  of  about  130  miles. 
The  width  of  the  basin  here  does  not  exceed  60  miles.  South  of  Whit- 
ney's Bapids  the  rocks  of  the  Lower  Silurian  formation  appear,  generally 
showing  an  increased  height  above  the  river  as  it  descends.  The  strat- 
ification is  but  little  inclined,  the  general  dip  being  to  the  southwest, 
with  some  few  irregularities  and  reversals  of  dip. 

From  Whitney's  Bapids  to  Honey  Greek  (34  miles  below  Portage),  a 
distance  by  the  river-valley  of  about  90  miles,  the  rock  is  generally  a 
soft  siliceous  sandstone,  easily  crumbled.  It  has  suffered  great  degra- 
dation, the  debris  supplying  immense  quantities  of  sand  to  recent  ter- 
races and  river  formations.  The  valley  of  the  river  from  Whitney's 
Bapids  to  the  Dalles  is  mainly  a  broad  expanse  of  sand,  with  the  sand- 
stone rising  out  of  it  in  detached  hills.  It  is  probable  that  this  was 
formerly  a  lake-bed  before  the  gorge  at  the  Dalles  was  cut  through,  and 
that  a  waterfall  formed  the  outlet  of  the  lake,  which  cut  away  tiie  bar- 
rier and  drained  the  lake.  The  waves  of  such  lake  must  have  continued 
to  abrade  the  sandstone  and  to  spread  the  sand  over  the  bed  through 
which  the  Wisconsin  now  flows. 

Below  Honey  Creek  a  magnesian  limestone  of  the  Lower  Silurian  be- 
gins to  form  the  tops  of  the  bluffs.  As  the  stream  descends  the  valley, 
the  thickness  of  this  limestone  ipcreases,  and  that  of  the  underlying 
sandstone  diminishes,  the  latter  disappearing  at  the  mouth  of  the  river. 
This  soft  sand-rock,  therefore,  forms  the  bed-rock  all  the  way  down  from 
Portage,  and  there  can  be  but  little  doubt  that  under  the  influences  to 
which  it  was  subjected  while  the  valley  was  forming,  the  excavation  into 

*Beport  of  a  Geological  Sarvoy,  d&c.,by  David  Dale  Owen,  published  by  Ltppiooott, 
Grambo  ^b  Co.,  Philadelphia,  1852. 
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this  bed  was  carried  to  a  great  depth.  It  is,  at  best,  bat  the  poorest  of 
foandations  for  auj  stracture  like  a  dam,  eveu  if  reached  at  a  reasonable 
•depth.  The  niaguesiao  limestooes  famish  good  boildiog-inaterial,  re- 
markably easy  to  qaarry  and  cut  into  shape. 

In  the  basin  there  are  no  considerable  formations  of  a  geological  age 
between  the  Silarian  and  the  Post  Pleiocene,  bat  almost  every  variety 
of  glacial  drift,  modified  and  unmodified,  is  found,  and  many  t^races 
dating  from  the  glacial  period  to  the  present  time. 

Climate  of  the  2»a«tn.— The  meteorological  observations  made  by  the 
•Sargeon-Generars  Department  United  States  Army*  at  Fort  Winne- 
bago, near  Portage,  and  at  Fort  Crawford,  on  the  Mississippi  Biver,  3 
miles  above  the  Wisconsin,  are  the  only  ones  in  my  possession  in  regard 
to  the  climate.  The  observations  at  Fort  Winnebago  and  Fort  Craw- 
ford were  made  at  places  ''elevated  70  feet  above  the  river."  The  ele- 
vations above  the  sea  wore  at  the  first  locality  870  feet^  and  at  the  second 
G95  feet.  The  river-valleys  in  which  these  observations  were  made  are 
about  300  to  400  feet  below  the  high  lands  in  the  neighborhoo<l.  The 
temperature-observations  included  the  i>enod  from  1822  to  1845;  those 
for  measuring  the  rain-fall,  from  1836  to  1845.  The  following  are  the 
a.verage  results  obtained : 

Table  of  mean  temperatHre  and  rain-fall  at  Fort  Winnebago  and  Fori  Crawjordy  1822-1845, 

and  1836-1845,  respectively. 


Mean  sprioK'temperatnre. . 
MeRn  smnmer-temperatcire 
Mean  Batumn-temperatare 
Mean  winter-temperature. . 
Mean  annxiBl  temperature. 

Mean  spring  rain-fall 

Mean  aammer  rain-fall  — 

Hean  autumn  ratn-f «]! 

Mean  winter  rain-fall 

Hean  annual  rain-fall 


Fort  Winnebago. 


I 


45°.  49  Fahrenheit  . 
87  .  M  Fahrenheit  . 
45  .96  Fahrenheit . 
19  .78  Fahrenheit  . 
44  .  80  Fahrenheit . 

5.58lacheB 

11.4(1  inches 

7. 63  Inches 

fi.8S  inches 

37. 49  Inches 


Fort  Crawford- 


400.66  Fahrenheit. 
72  .  28  Fahrenheit. 

46  .34  Fahrenheit. 
31  .35  Fahrenheit. 

47  .  63  Fkhmheit. 
7. 63  Inches. 

II.  87  inches. 

T.SOIoebeo. 

4.00  incbea. 
31. 40  inches. 


The  subject  is  considered  of  suflScient  importance  to  reqaire  these 
tables  of  monthly  means  to  be  given  in  full  in  this  report,  and  they  are 
accordingly  copied  below. 

*Pablifhed  as  Senate  Ex.  Doo.  No.  96,  first  session  Thirty-fonrth  Congress,  703  pages, 
•qnarto,  with  an  ontline  map,  and  entitled  "  Statistical  report  on  the  sickness  and  mor* 
tality  in  the  Army  of  the  IJnlted  States,  compiled  from  the  records  of  the  Sangeon- 
Creneral's  Office,  embracing  a  period  of  sixteen  vears  from  January,  1839,  to  January, 
1855.  Prepared,  under  the  direction  of  Bvt.  Brie.  Gen.  Thomas  Lawson,  Surgeon-Gen- 
-era]  United  States  Army,  by  Richard  H.  Coolidge,  M.  D.,  assistant  surgeon  United 
States  Army,  1866." 
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From  these  tables  it  wil]  be  sec^n  that  the  annaal  raio-fall  is  some  yean 
20  per  cent,  below  the  average  and  occasionally  as  mach  as  25  per  cent. 

The  summer-rains,  on  the  average,  are  earlier  by  two  months  at  Port- 
age than  at  the  mouth  of  the  river,  and  somewhat  heavier,  although 
the  annual  average  is  a  little  the  greater  at  the  month. 

We  have  no  series  of  observations  ot  the  rainfall  in  the  upper  part  of 
the  basin,  but  as  far  as  we  can  infer  from  our  river-gauge  obiservations 
in  1867,  '68,  and  '69,  the  region  seems  not  so  well  supplied  with  summer- 
rains  as  the  adjoining  basins  east  and  west  of  it.  The  upper  part  of  the 
basin  lies  in  the  belt  of  coniferous  trees — ^pin^,  spruce,  hemlock,  and 
larch — and  there  is  a  large  business  done  in  making  lumber  from  them. 
The  lower  potion  of  the  basin  is  partly  open  prairie,  partly  covered  by 
forests  of  trees  common  to  this  latitude :  oak,  chestnut,  beech,  birch, 
maple^  #!m,  cotton  wood,  willow,  cedar,  &c.  Where  the  soil  is  not  too 
saady,  wheat,  barley,  oats,  maize,  hops,  &c.,  grow  well,  so  that,aUboagh 
the  climate  is  comparatively  dry,  artificial  irrigation  is  not  needed 

DESCRIPTION  OF  FEATURES  OF  THE  VAILET  OF  THE  WISOONSIK. 

Definition  of  term  ^*  valley ^^  dtc, — By  the  valley  is  meant  tiiat  portion  of 
the  basin  inclosed  within  the  visible  outline  of  the  high  banks  as  seen 
from  the  river.  On  this  river  the  high  banks  are  mainly  composed  of 
stratified  rocks,  but  in  some  instances  of  high  terraces  of  drift-material. 
It  will  be  sufficient  for  the  purposes  of  this  report  to  limit  our  attention 
to  the  portion  of  the  valley  from  the  Dalles,  20  milea  above  Portage, 
to  the  mouth.  The  Dalles  are  a  narrow  gorge  formed  by  a  cat 
through  the  sandstone  rock  about  5  miles  in  length,  and  in  the  narrow- 
est place  only  64  feet  wide.  The  efiect  of  this  contraction  is  such  as  to 
restratn  the  floods,  so  that  they  are  said  sometimes  to  rise  50  feet  above 
low  water  in  the  valley  above,  while  the  same  flood  will  rise  not  to 
exceed  10  feet  in  the  valley  below.  The  valley  attains  its  greatest  width 
in  the  neighborhood  of  Portage,  where  it  varies  from  6  to  12  miles. 
Here  the  Fox  and  Wisconsin  Valleys  are  the  same^  not  being  separated 
by  any  high  ground.  The  valley  becomes  narrower  at  Dekorra,  8  miles 
below  Portage,  not  there  exceeding  a  width  of  3  miles.  The  river 
washes  directly  against  the  sandstone  at  Dekorra,  where  this  rock  does 
not  rise  higher  than  about  60  feet  above  the  watw-surface,  while  the 
more  distant  blufEs  on  the  other  side  rise  about  400  feet  above  the 
water.  From  Dekorra  down  to  the  mouth,  the  valley  varies  in  width 
from  1  to  6  miles.  The  course  of  the  outline  of  the  main  bluffs  and  the 
valley  between  them  is  very  direct  below  Portage.  The  central  line  of 
the  valley  pletted  from  near  the  mouth  of  Baraboo  Biver  runs  about  S. 
470  W.  for  20  miles 5  then  S.  15©  W.  for  8J  miles;  then  N.  89^  W.  for 
39  miles ;  S.  47^  W.  for  10  miles ;  then  S.  71^  W.  for  10  miles ;  then  S. 
49<^  W.  for  7  miles;  and  then  W.  for  5  miles  to  the  junction  with  the 
Mississippi.  The  total  distance  by  these  courses  is  99^  miles.  The  dis- 
tance in  a  straight  line  between  the  junction  of  the  Baraboo  with  the 
Wisconsin  and  the  jnnction  of  the  Wisconsin  with  the  Mississippi  i^ 
about  90  miles  and  the  course  about  S.  67^  W.  The  windings  of  the 
main  valley,  therefore,  only  increase  the  direct  distance  by  about  10  per 
cent* 

Slopes  and  terraces  not  overflotced  at  high  wafer. — A  large  portion  of 
the  part  included  as  valley  is  made  up  of  the  foot-slopes  of  the  high 
banks,  which,  by  the  addition  of  glacial  and  alluvial  deposits,  became 
terraces  above  the  present  high -water  level  of  the  river,  and  were  not 
formed  by  it  under  existing  conditions.  The  terraces  are  quite  a  feature 
of  the  valley.    Some  arc  composed  of  modified  glacial  drift,  aotue  of 
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river  gravel,  and  some  of  flue  sand.  The  river,  sometimes,  in  its  course, 
washes  directly  against  these  terraces,  which  thus  continually  contrib- 
ute to  the  material  in  the  river-bed.  At  other  timen  broad  strips  of 
bottom-lands,  only  submerged  at  high  water,  separate  the  river  from 
the  terraces.  These  terraces  are  not  continuous  along  the  valley,  but  in 
detached  parts.  The  larger  of  these  are  usually,  in  their  natural  state, 
prairies  covered  with  grass  and  oak-openings.  One  of  them  is  Sauk 
Prairie,  lying  upon  the  right  bank,  on  which  Sauk  City  stands.  It  is  3 
to  5  miles  wide  and  10  miles  long.  This  is  one  of  the  most  valuable 
agricultural  tracts  in  the  Wisconsin  Yatley.  Such  places  may  furnish 
good  canal-location.  Ten  miles  below  this,  on  the  left  bank,  is  another 
Buofa  terrace,  about  20  feet  above  the  river,  2  or  3  miles  in  width,  and  6 
or  8  miles  in  length.  Two  miles  farther  down.  Spring  Oreen  Prairie 
begins,  on  the  right  bank,  elevated  30  to  40  feet  above  the  river,  3  miles 
wide  and  10  miles  long.  About  3  miles  below,  on  the  left  bank,  is 
the  English  Prairie,'  1  to  3  miles  wide  and  14  miles  long.  Five  or  six 
miles  lower  down,  on  the  left  bank,  is  another,  2  miles  wide  and  6  or  7 
miles  long,  on  which  is  thcf  site  of  Boscobel.  There  are  many  other 
terraces,  generally  at  a  higher  level  above  the  river,  composed  of  coarser 
materials  than  sand  and  usually  wooded. 

Marginal  lands  and  islands  overflotced  at  high  water. — All  along  the 
river,  with  but  few  exceptions,  is  a  strip  of  low  land,  commonly  called 
bottom-land,  from  3  to  6  or  8  feet  above  low  water.  These  lands  are 
generally  highest  next  to  the  river,  and  slope  away  from  it,  often  termi- 
nating in  lakes  or  marshes.  Where  it  is  itot  occupied  by  lakes,  marshes, 
or  sloughs,  it  is  covered  by  a  dense  forest  of  trees  and  undergrowth. 
The  wooded  islands  are  of  the  same  origin  and  nature  as  the  bottom- 
lands, and  in  many  instances  they  are  scarcely  to  be  distinguished  or 
separated  ;  in  others  they  divide  the  river  into  several  distinct  d>an- 
nels,  being  sometimes  as  mnch  as  3  miles  long.  There  is  a  great  num- 
ber of  these  channels  and  islands,  the  shore-lines  of  which  more  than 
doable  that  which  a  single  channel  would  have.  The  width  of  the  flood- 
plain,  that  is,  the  width  from  one  edge  of  the  overflowed  lands  to  the 
opposite  edge,  including  river  and  islands,  below  the  Baraboo  liiver,  is 
from  three  quarters  of  a  mile  to  3  miles.  The  course  of  the  flood-plain 
is  nearly  that  of  the  valley,  and,  as  given  before,  is  99^  miles  from  the 
Baraboo  Biver  to  the  Mississippi.  The  distanee  by  the  conrse  of  the 
main  river  between  the  same  points  is  113  miles,  so  that  the  increase  of 
length,  by  the  windings  of  the  river,  over  that  of  the  flood-plain  to  which 
it  is  conflned  is  less  than  15  per  cent.  This  directness  of  flow  is  a  pecu- 
liarity of  dear-water  streams  with  sandy  beds  and  high  slopes.  In 
maddy  streams  with  low  slopes  it  is  not  an  uncommon  thing  for  the 
meaD<ierings  of  the  river  to  be  doable  the  length  of  the  flood-plain. 
There  seems  to  be  a  relation  between  these  two  cases  pointing  to  a 
common  cause  and  effect.  The  banks  of  the  muddy  stream,  having 
more  firmness,  cause  the  river  to  scour  the  bed  and  preserve  a  single 
channel,  while  the  gradual  yielding  of  the  concave  bends  increases  the 
curvature  and  folds,  and  thus  establishes  resistance  by  increased  sur- 
face of  friction,  and  by  diminishing  the  slope  as  the  course  lengthens. 
In  the  case  of  the  sandy  stream,  the  banks  yield  more  readily  than  the 
bed,  and  thus  the  stream  spreads  and  islands  form  on  dry  sand-bars, 
dividing  the  river  into  separate  parts.  This  increases  the  friotional 
surface  and  diminishes  the  velocity  until  a  limit  is  reached.  One  accom- 
modates its  bed  to  slope  and  volume  by  lengthening,  the  other  by  widen- 
ing. The  water  of  the  Wisconsin  is  very  free  from  sediment,  and  at 
ordinary  times  quite  clear,  with  a  tinge  of  amber  color  from  decaying 
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THE  BIYEBBBD.      . 

Sand'hars. — In  the  ordinary  practical  point  of  view,  these  form  the 
most  important  feature  of  oar  subject  as  regards  direct  effect  npon  navi- 
gation. They  were  noted  by  the  first  explorers  in  their  canoes,  and  no 
one  treating  of  the  river  since  has  failed  to  give  them  prominence.  Be- 
tween Portage  and  the  mouth  of  the  river  these  shoals  are  numbered  by 
hundreds.    They  are  composed  of  grains  of  almost  pure  siliceous  sand. 

Formation  of  saMbars. — ^The  sand  is  moved  down  stream  on  or  near 
the  bottom.  Part  of  it  is  deposited  in  slack  or  still  water  where  this 
occurs  along  the  shores,  while  the  greater  part  is  dropped  in  the  still 
water  on  the  down-stream  edge  of  the  bars,  in  both  cases  to  be  again 
taken  up  at  some  future  time,  under  the  varying  conditions,  and  moved 
still  farther  down. 

The  most  important  bars  are  those  which  are  formed  by  accessions  at 
their  lower  edges.  This  kind  of  liar  forms  most  rapidly  where  the  cur- 
rent is  the  strongest,  and  thus  the  lower  edge,  which  is  the  shoalest 
part,  is  convex  down  stream,  the  most  adwineed  part  being  where  the 
main  thread  of  the  stream  is  flowing.  The  sand  is  moved  along  the 
gentle  slope  of  the  upper  side  till  the  crest  is  reached,  when  it  falls  over 
and  stops  in  the  still  water  below.  As  the  bar  thus  grows  down  stream 
it  becomes  more  convex,  and  the  water  alters  its  course  gradually,  so  as 
to  pass  the  crest  nearly  in  the  direction  of  the  normal  lines.  The  effect 
of  the  extension  is,  therefore,  to  widen  the  overflow  over  the  crest 
(which  acts  as  a  weir)  and  the  bar  becomes  more  shoal  as  it  advances, 
as  shown  in  Figs.  1  and  2,  Plate  3 ;  the  dotted  line  represents  the  crest 
of  the  bar,  and  the  arrow-heads  indicate  the  direction  of  the  current 
over  it. 

The  upper  surface  of  the  bar  slopes  toward  the  water-surface  down 
stream,  in  a  few  cases  that  we  measured,  at  a  rate  of  0.6  of  a  foot  in  a 
hundred.  How  far  this  action  would  go  on  in  an  unchanging  condition 
of  the  river  is  not  ascertainable,  for  a  rise  or  fall  changes  the  conditions, 
gives  new  courses  to  the  current,  and  aUows  the  formation  of  new  bars 
occupying  positions  different  from  those  of  previous  ones,  bat  all  hav- 
ing the  same  general  law  of  growth.  They  are  thus  superposed  on  one 
another  at  different  stages.  Some  of  them  have  a  depth  of  water  just 
below  the  crest  of  10  feet  or  more,  and  others  of  only  a  ft...  ^u^aes. 
Where  one  bar  thus  forms  over  a  previous  one,  they  frequently  do  not 
cohere  along  their  lines  of  junction,  and  the  weight  of  a  man  in  case  of 
a  small  bar,  or  of  a  descending  vessel  in  case  of  a  larger  one,  a  little 
way  above  the  crest,  is  often  sufficient  to  move  the  upper  bar  bodily 
down  stream ;  these  bars  can  thus  be  passed  with  considerably  more 
water  by  a  descending  than  by  an  ascending  boat.  When  a  bar  moves 
down  to  near  a  small  island,  the  current  is  checked  so  that  no  more  sand 
passes  over  the  crest.  It  therefore  does  not  close  onto  the  island  unless 
at  flood-stages,  when  the  current  passes  over  the  island.  The  bar,  how- 
ever, often  continues  to  form  down  the  channel  on  each  side  of  the 
island.  It  should  be  stated,  too,  that  the  crest  of  the  moving  bar,  for 
the  same  reason,  does  not  unite  with  the  shore  on  either  side,  but  leaves 
a  narrow  deep  place  between  the  bar  and  the  shore,  forming  what  is 
known  as  a  **  pocket"  on  account  of  the  inability  of  getting  out  of  the 
upper  end.  This  upper  end  of  the  pocket  is  closed  with  a  flat  saudshoal, 
such  as  forms  on  the  sides  of  the  shores  from  the  material  which  the 
current  leaves  behind  in  the  slack  water,  due  to  the  retardation  by  fric- 
tion along  (he  banks,  or  in  the  still  water  at  the  lower  ends  of  islands 
or  points.    There  is  a  whole  class  of  bars  which  forms  in  this  latter  way 
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ia  slack  water  along  the  shores.  The  effect  of  these  is  to  narrow  the 
river  as  it  declines  to  low  stages,  the  action  being  similar  to  that  of  a 
wing-dam.  The  moving  sand-bars,  by  spreading  and  shoaling  the  water, 
are  the  ones  that  caase  the  greatest  difficulty  to  navigation. 

Action  of  sandbars  at  low  water. — All  sand-bars  have  the  effect  of 
retarding  the  flow  of  the  water,  and  thas  producing  short  stretches  of 
deeper  water  above  them.  This  effect  is  well  known  to  the  raftsmen, 
who  are  warned  by  findincr  an  nn usually  good  pool  at  one  place  that 
they  must  meet  with  a  proportionally  bad  series  of  bars  below.  Con- 
sidering the  large  slope  of  the  Wisconsin,  it  may  be  that  this  sandy  bed 
is,  on  the  whole,  a  benefit  to  natural  navigation,  such  as  rafting,  by  pre- 
venting a  more  rapid  flow  of  the  water;  this  more  rapid  flow  would  take 
place  if  the  river  could  free  itself  from  sand,  and  we  would  probably 
have  a  stream  composed  of  pools  and  shallow  rock-rapids.  In  the  ex- 
treme low-water  stages  of  the  Wisconsin,  bars  will  be  very  frequently 
met  whose  crests  cannot  be  passed  with  anything  drawing  more  than  15 
to  18  inches.  There  are  persons  who  say  that  when  the  river  begins  to 
rise  the  crests  of  the  bars  rise  with  the  water-surface,  so  that  there  will 
be  no  more  draught  of  water  over  them  when  the  river  shall  have  risen 
a  loot  or  more  along  the  shore.  Although  there  may  be  some  cases  which 
appear  to  confirm  such  statement,  I  do  not  think  it  can  be  generally 
trae,  even  if  experience  does  show  that  every  foot  of  rise  in  the  stream 
is  not  realized  in  an  equal  increase  of  depth  over  the  crests  of  the  bars. 

in  very  low  stages  of  long  continuance  the  bars  formed  at  high  water 
become  dry  ;  the  stream  cuts  out  narrower  channels  among  them,  with- 
drawing itself  into  a  narrower  compass,  and  materially  lengthening  the 
water-coarse  while  proportionately  decreasing  its  slope.  All  this  tends 
to  improve  navigation  as  long  as  the  low  stage  lasts,  bnt  a  rise,  by 
changing  the  direction  of  the  water,  sends  it  across  the  low- water  chan- 
nels and  fills  them  up,  so  that  the  rise  itself,  if  small  and  temporary,  is 
regarded  as  an  injury  on  all  the  sandy-bed  rivers  of  the  Upper  Missis- 
sippi basin. 

Very  bad  sand-bars  in  the  Mississippi  below  the  Wisconsin. — The  sand 
QK)ving  down  the  Wisconsin  and  falling  into  the  Mississippi  causes  the 
worst  of  shoals  to  be  formed  in  the  latter  stream  for  several  miles  below 
the  junction.  At  the  confluence  of  these  two  rivers  the  Wisconsin  bars 
protrude  into  the  Mississippi,  narrowing  it  and  forcing  its  channel  across 
to  the  high  banks  of  its  right  or  west  shore,  and  acting  as  a  dam.  A 
very  considerable  dimiuutiou  of  the  slope  of  the  Mississippi  above  is 
thus  produced,  and  the  river  is,  for  many  miles,  comparatively  deep, 
flowing  quietly  and  lake-like,  with  excellent  channels  for  navigation. 
These  benefits  are  obtained  at  the  cost  of  very  bad  navigation  for  many 
miles  below.  The  Wisconsin  sands,  moved  down  by  the  Mississippi 
water,  form  massive  bars  or  shoals,  similar  in  every  respect  to  those  on 
the  Wisconsin,  over  which  the  water  flows  with  increased  velocity  and 
slope.  This  effect,  as  just  noted  in  the  Mississippi  above  and  below  its 
janction  with  the  Wisconsin,  is  common  to  all  streams  in  this  region 
where  they  receive  a  tributary,  viz,  good  navigation  above  this  point 
and  ba4l  below.  One  of  the  most  noted  instances  of  this  is  the  deep 
Lake  Pepin,  in  the  Mississippi  above  the  mouth  of  the  Chippeway  River 
(a  stream  the  exact  counterpart  of  the  Wisconsin),  and  the  extremely 
bad  shoals  extending  for  miles  below. 

Very  bad  sand-bars  in  the  Wisconsin  at  the  junction. — The  bars  that 
form  in  the  mouth  of  the  Wisconsin  are  also  very  shoal.  This  river 
comes  from  a  region  of  much  less  summer-rain  than  the  Mississippi. 
The  latter,  therefore,  has  rains  and  floods  when  the  other  has  not.    The 
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Wisconsin  is  often  at  low  stage  when  the  Mississippi  is  high,  and  the 
waters  of  the  former  are  thus  backed  np  for  several  miles  above  its 
mouth.  Special  deposits,  at  such  times,  take  place  in  the  Wisconsin, 
which  its  own  water  is  nneqnal  to  clearing  away  when  the  Mississippi 
falls  again.  It  is  something  of  a  similar  feature  to  this  that  occurs  in 
the  Cumberland  at  its  junction  with  the  Ohio,  and  which  has  led  to  the 
extensive  works  of  amelioration  which  have  been  resorted  to  there. 

Movement  of  sand-bars  down  stream. — ^The  movement  of  the  sand-bars 
down  the  Wisconsin  and  the  Mississippi  is  well  established.  We  have 
observed  it  in  both,  sometimes  as  it  progressed,  and  sometimes  after- 
ward by  the  survey  of  the  same  bar  in  different  years.  This  motion  is 
slow.  We  have  noted  it  as  much  as  800  feet  a  year,  but  it  was  only  the 
slowly-moving  bars  that  we  could  then  measure.  Generally  the  same 
bar  cannot  be  recognized  the  second  year.  This  is  easily  understood. 
Each  bar  expresses  a  certain  relation  between  resistances  and  moving 
forces.  Though  this  be  maintained  through  considerable  changes  oi 
volume,  it  nevertheless  will  soon  happen  that  the  bar  will  pass  into  a 
portion  of  the  river  wider,  or  deeper,  or  of  changing  curvature,  beyond 
which  its  individuality  will  be  lost.  This  individuality,  however,  has 
enough  vitality  and  persistence  to  cause  the  forces  producing  it  to  repair 
any  artificial  change  rapidly,  and  thus  to  render  the  operations  of  dredg- 
ing or  scraping  very  unsatisfactory. 

Sources  and  quality  of  the  sand. — This  sand,  disregarding  the  inequali- 
ties of  the  bars,  is  spread  with  much  general  uniformity  over  the  bed  of 
the  Wisconsin,  and  constitutes  the  principal  ingredient  of  the  bottom- 
lands and  islands.  It  is  derived  from  sand-terraces  along  its  banks, 
belonging  to  a  former  condition  of  the  valley.  It  originated  largely 
from  the  breaking  up  of  the  sandy  rocks  of  the  Silurian  formation, 
through  which  this  river  mainly  flows,  during  the  glacial  period.  Its 
repeated  handlings  and  movings  by  water  have  made  this  sand  very 
clean,  and  it  contains  nothing  but  silex  except  a  little  admixture  of  iron 
and  black  magnetite  iron-sand.  These  iron  ingredients  undergo  further 
oxidation  on  exposure,  and  tinge  the  sand  generally  of  a  yellow  hue,  so 
that  terraces  formed  of  it  are  frequently  named  '^  yellow  banks."  The 
accumulation  of  this  iron  oxide  is  sometimes  sufficient  to  partially  cement 
the  material  together,  so  that  it  may  be  broken,  presenting  the  appear- 
ance of  a  crumbling  sandstone.  As  found  in  the  river,  this  sand  is  easily 
moved  by  waves  and  currents,  and  presents  the  very  worst  of  founda- 
tions for  any  engineering  constructions.  The  presence  of  the  heavy 
black  magnetite  sands  which  are  not  easily  moved,  and  which  are  found 
so  difficult  of  separation  from  gold-dust  in  placer-mining,  shows  that  the 
power  which  is  exerted  in  moving  these  sands  is  considerable,  otherwise 
it  would  have  left  this  heavy  sand  behind. 

Comparison  of  Wisconsin  sand  unth  other  water-moved  sands. — ^The 
sand  of  the  Wisconsin  has  been  frequently  spoken  of  as  easily  moved. 
So  far  as  this  is  true  I  think  it  is  due  to  the  force  of  the  water  on  such 
a  heavy  slope,  and  not  to  any  special  nature  of  the  sand.  In  order  to 
set  this  matter  at  rest,  I  procured  sand  from  several  localities  on  the 
Wisconsin  and  the  Mississippi  and  from  other  places,  and  had  a  com- 
parison made  of  them,  as  shown  in  the  following  tables : 
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Tahle  of  the  aises  of$ands/rom  different  locations. 


SI 

Hi 


il 


il 
'I 

•3 

Si 


I 


Si 


Kemarks. 


F«»rtege.  Wit 

Sprine  Green,  Wit . . 
Saint  Paul,  Minn ... 
Nininger,  Minn . . . . . 
Beef  mongb,  Wit... 
Fountain  Uity,  Wis 
Bock  laland, 111..... 
Saylyrook  Bar,  Conn 

B]ockIeland,R.I... 
Newport,  B.  I 


.0378 
.0400 
.3143 
.3930 
.0814 
.0558 
.0068 


.0804 
.0000 


.4ST7 
.3371 
.65«1 
.5833 
.5508 
.3798 
.1101 
.5470 

.6318 
.0553 


.4313 
.5004 
.1073 
.1185 
.3989 
.4341 
.4723 
.3600 

.3673 
.5948 


.1130 
.1380 
.0319 
.0074 
.0596 
.1303 
.4104 
.0514 

.0303 
.3499 


.9995 
.9996 
L0002 
9994 
!9999 
.9996 
.9967 

.9997 
LOOOO 


.0005 
Inapp. 
.0049 
.004 
.0031 
.004 
.0004 
Inapp. 


>  Wiaconein  Biver. 


'MiAsiseippiBiTer. 


Inapp. 


Long  Xsland  Sound,  month 

of  Connectiont  Biver. 
Ocean  beaob. 
Do. 


Table  of  the  changes  in  volume  in  different  sands  due  to  wetting  when  loose  and  when  packed. 


Location. 


Portage,  Wia 

Spring  Qreen,  Wis.. 
Saint  Paul,  Minn.... 

Nininger,  Minn 

Beef  Soogh.  Wis.... 
Fountain  City,  Wis . . 

Bock  Island,  JOl 

Saybrook  Bar,  Conn  , 
Block  Island.  B.  I... 
Newport,  B.  I 


.0146  ! 
.0197  I 
.0695  I 
.0432 
.0563  , 
.0350 
.0396 


.0043 


.0150 
.0000 


.0788 
.1352 


.0113 

.'0263 
.0160 
.0044 


.0000 


.0381 
.0459 


Bemarks. 


Tbe  sand  was  packed  by  snbmitting 
each  half-inch  layer  in  a  gill  meas- 
nre  to  the  prestareeqaivalent  to  one 
half  an  atmosphere,  for  90  minutes. 


Tahle  of  specific  gravities  of  sands  from  different  locations. 


1 
S.I 


Location. 


\r 


II 

S  9 


u 

a* 


o? 


0 

4 
t 

« 

8 


I. 


Portage.  Wis i  1.5786     1.7333 

Spring  Green.  Wis 1.6376     1.7471 

Saint PanL  Minn 1.5923     1.7340 

NininKer,Minn 1.6504  ,  1.7480 

Beef  Slongh,  Wis 1.5716     1.7080 

Fountain  City.  Wis 1.6690  '  1.6860 

Bock  Island.  Ill L5579     1.7364 

Saybrook  Bar,  Conn* 1.5407    

Block  Island.  B.  I i  14650     1.6860 

Newport,  B.  I |  1.3895     1.5547 


8.6398 
3.6667 
3.6^7 
3.  6164 
8.6348 
3.6400 
3.6166 
3.6406 
3.6393 
3.6563 


3L5861 
3.6391 
3.6583 
9.6095 
3.6493 
8.6480 


2.5946  ,  3.C 


8.6356 
3.6597 
8.6.381 
2.6200 
3.6427 
3.6408 


8.6393 
2.6806 
8.6378 
3.6830 
8.6386 
3.6396 
8.6138 


9.6670 
8.6806 
8.6858 
8.6316 
8.6556 
8.6430 
8.6259 


i'643i  I  8.6399 
8.6500 


3.6356 
3.6563 


8.6448 
3.6660 


Pound*. 
9a  66 

109.35 
99.51 

103.15 
9&38 

104.31 
97.36 
96.99 
91.56 
86.84 


The  sand  in  every  case  was  dry. 


*  Qoantity  too  small  to  make  all  the  determinations. 

Gravel  and  bowlders  in  riverbed. — la  a  few  cases  the  bed  of  the  river, 
where  it  flows  next  to  gravelly  banks,  is  composed  of  compact  gravel. 
This  is  notably  the  case  for  a  mile  or  more  below  Sauk  City,  and  here 
the  river  shows  the  most  contracted  channel  found  on  the  survey.  At 
other  places,  as  just  below  Dekorra,  the  gravel  forms  a  broad,  shoal  bar. 
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It  is  probable  that  works  of  contraction  that  will  cause  the  movement 
of  the  sands  will  develop  considerably  more  gravel-deposits  than  are 
now  visible.  Along  the  blaiSs  at  Merrimac  and  at  some  other  places 
bowlders  are  now  seen,  and  many  others  woald  probably  be  found  in 
deepening  the  channel. 

Falling  trees  and  snags, — All  along  the  Wisconsin  Eiver  the  erosion  of 
the  bottom-lands  at  the  concave  bends  andermines  the  trees  and  can8e3 
them  to  fall,  sometimes  into  the  river  and  sometimes  shoreward*  In  the 
latter  case  the  roots  often  afford  protection  to  the  banks  against  farther 
erosion ;  in  the  former,  they  finally  wash  oat  and  sometimes  stop  in  the 
channel,  forming  snags.  In  very  narrow  places  these  inclining  trees 
form  serious  obstructions  to  the  navigation  of  boats  and  occasionally 
to  that  of  rafts.  Scarcely  a  3*ear  passes  without  some  of  these  trees 
being  cut  or  dragged  away  by  the  river-men,  and  once  or  twice  ^there 
has  been  a  considerable  public  expenditure  made  in  this  way.  (See 
Chapter  III.)  I  employed  a  party  on  this  work  between  Portage  and 
Sauk  City  in  1869.  The  removal  of  these  snags  with  the  banks  in  their 
natural  state  is  but  a  temporary  remedy,  as  other  trees  are  continually 
falling  into  the  stream.  As  an  obstruction,  however,  they  are  a  matter 
quite  insignificant  compared  with  the  shoals. 

Bed-rock. — Bock  in  place  is  found  at  a  few  points  in  the  bed  of  the 
river.  In  the  vicinity  of  Dekorra  the  sandstone  which  crops  out  on  the 
left  bank  forms  the  river-bed  for  some  distance  from  the  shore.  At 
Muscoda  sandstone  appears  iu  the  bed  of  the  river  near  the  left  bank, 
and  4  or  5  miles  above  this  same  rock  forms  the  bottom  for  a  distance 
of  from  one-half  to  three- fourths  of  a  mile. 

The  piles  for  the  piers  of  the  Muscoda  bridge  were  driven  to  the  rock, 
which  was  found  at  a  depth  of  20  to  30  feet  from  the  surface  of  the 
water.  Ko  examination  was  made  at  the  time  of  the  survey  to  ascertain 
the  thickness  of  the  sand  overlying  the  rock  in  the  bed  of  the  river. 
This  rock  is  generally  sandstone,  easily  broken  up,  and  there  are  many 
reasons  for  believing  it  to  have  been  deeply  abraded  in  former  times. 
Even  when  reached  it  would  generally  furnish  a  very  poor  foundation  to 
resist  the  overflow  from  any  dam  constructed  in  the  river-bed. 

BBIDGBS. 

Below  Portage  City  there  were  at  the  time  of  the  survey,  iu  1867,  foar 
wagon  and  three  railroad  bridges  over  the  Wisconsin. 

The  first  is  a  wagon-bridge  at  Prairie  du  Sac;  it  is  a  rickety  old 
structure  and  needs  rebuilding.  It  has  two  spans,  of  about  100  feet 
each,  of  lattice-truss,  combined  with  a  rough  arch,  and  a  draw  with  two 
openings  of  42^  feet  each  in  the  clear.  The  remainder  of  the  bridge  is 
made  up  of  eighteen  spans  of  trussed  girder,  each  from  45  to  60  feet  in 
length ;  t6tal  length  of  bridge,  1,237  feet.  The  main  spans  stand  on 
timber  cribs,  once  filled  with  stone,  with  a  foundation  of  piling.  The  other 
spans  rest  upon  trestle-work. 

The  second  bridge  is  at  Sauk  City.  This  is  a  wagon-bridge  similar  to 
that  at  Prairie  du  Sac,  though  more  recently  built  and  in  a  more  sub- 
stantial manner.  There  are  five  spans  of  lattice-truss  from  120  to  123 
feet  each  in  length.  The  draw  has  two  openings,  each  47  feet  wide  iu 
the  clear.  The  remainder  of  the  bridge  is  made  up  of  shorter  jspans  of 
trussed  girder. 

The  third  wagon-bridge  is  at  Muscoda.    The  superstructure  of  this 
bridge  is  first  class.    The  main  bridge  consists  of  two  spans,  on  the  Howe- 
truss  plan,  150  feet  in  length  each,  and  of  the  draw,  which  has  two  open- 
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ings  of  56  feet  each.  One  end  of  the  draw  rests  upon  the  sand-rock  on 
the  left  bank.  The  remainder  of  the  bridge  rests  on  pile  trestle-work, 
and  extends  to  the  terrace  on  the  right  bank.  The  total  length  of  the 
bridge  is  1,683  feet ;  the  piers  are  cribs  of  square  timber,  nicely  framed 
together  and  filled  with  stone,  resting  npon  a  fonndation  of  piling  pro- 
tected by  riprap.  The  pile  trestle-work  above  mentioned  is  filled  with 
riprap  up  to  low-water  mark,  so  that  at  that  time  most  of  the  water  is 
thrown  through  the  three  spans  near  the  left  bank,  giving  at  all  times 
probably  5  or  6  feet  of  water  under  the  draw. 

The  fourth  wagon-bridge  is  at  Bridgeport.  It  has  two  lattice-truss 
spans,  each  160  feet  in  length,  and  a  draw  with  one  end  resting  on  the 
right  bank.  Only  one  opening  of  the  draw-span — 54^  feet  in  the  clear — 
is  available  for  navigation.  The  remainder  of  the  bridge  is  on  trestle- 
work. 

The  three  railroad-bridges  are  similar  In  their  construction,  all  being 
bnilt  on  the  Howe-truss  plan,  with  spans  of  about  100  feet  in  length. 
The  upper  bridge  has  eight  spans  besides  the  draw.  The  total  length 
of  the  bridge,  including  trestle-work,  is  1,930  feet.  The  draw-piers 
make  an  angle  of  64^  with  the  axis  of  the  bridge.  The  draw-openings, 
on  the  line  of  the  bridge,  are  53.6  feet  and  56.8  feet  wide,  respectively, 
and  on  a  line  perpendicular  to  the  piers  about  47  and  50  feet. 

The  middle  bridge  has  seven  spans  besides  the  draw.  The  draw- 
piers  of  this  bridge  make  an  angle  of  60^  with  the  axis  of  the  bridge. 
The  clear  span  in  each  opening,  measured  on  the  axis  of  the  bridge,  is 
about  54  feet,  and  about  50  feet  on  a  line  at  right  angles  with  the  piers. 
The  lower  railroad-bridge  has  two  spans  of  125  feet  each,  one  of  95 
feet,  and  the  draw  in  the  principal  channel,  and  four  spans  of  100  feet 
each  over  the  other  channel.  These  two  channels  are  about  one-half  a 
mile  apart.  The  draw-piers  of  this  bridge  are  perpendicular  to  the  axis 
of  the  bridge,  with  0penings  of  54.6  feet  on  the  right  hand  and  55.6  feet 
on  the  left. 

The  piers  of  the  railroad-bridges  and  of  the  wagon-bridge  at  Bridge- 
port are  of  stone,  resting  npon  a  foundation  of  piling  filled  with  and 
protected  by  riprap.  So  much  riprap  has  been  used  in  protecting  the 
piers  that  the  steamboat-channel  has  been  contracted  to  less  than  30 
feet  at  low  stages,  practically  filling  it  up  and  throwing  the  main  part 
of  the  river  through  other  i)ortions  of  the  bridge. 

The  draws  of  these  bridges  are  badly  located,  in  most  cases  being 
placed  near  the  middle  of  the  river  instead  of  near  one  shore,  where  the 
channel  could  be  directed  by  artificial  means  at  a  much  less  expense 
than  in  the  middle  of  the  stream. 

TahU  of  widths  of  dravHtpenings  in  the  bridges  on  the  Wisconsin  JRher. 


Locfttioo. 


Pimtrto  dn  S««  bridge. . . 

Sank  City  bfidn 

Cpp^r  nAlrodd-brldM . . 
Middle  nllxtMd.|yridge  . 

Maaeod*  bridge 

Lower  r»llroad-bridge . . 
Bridgeport  bridge 


Widtbatlowwftter 
line. 


I     Left 
,  opening. 


BIgbt 
opening. 


Feet. 
42.5 
47.0 

(*) 
(*) 


(*) 


Feet 

48.5 

47.0 

(•) 

(*) 

I         56.0 

(*) 
I  No  water. 


I 


Width   at  top  of 
piers. 


Left 

opening. 


Fut 
42.5 
47.0 
53.6 
54.5 

55.6 
54.5 


FteL 
4S.5 
47.0 
56.8 
54.0 
-  56.0 
54.6 
No  water. 


«  o 


ruL 


12.0 
12.1 


10.1 


*  Batter  of  piers  unknown. 


t£nd  of  draw  on  shore. 


m  SDore.     .    .  t 
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Observations  at  the  gauges  at  Portage  and  at  upper  and  middle  rail- 
road-bridges were  begun  in  August,  1867,  and,  when  not  interrupted  by 
ice,  were  continued  at  those  places  during  1868,  and  excepting  at  Port- 
age, during  1869.  (See  diagrams  accompanying  this  report)  The  zero 
is  one-half  a  foot  below  the  low  water  of  1867.  The  following  tables  are 
summarized  from  these  observations : 

Table  ihowing  the  duration  of  different  stages  of  water  in  the  Wisconsin  River  ai  Portage, 


Ye*r. 

104 

Depth  1  to 

2  feet 

Depth  9  to 

3  feet. 

Depth  3  to 
4feet. 

3 

S 

s 

S 

Bemarks. 

1867 

i>aj^'  ^^y*'  i^y* 

46        33         36 

Dayt.Davf. 
19          7 

Dagt. 

Days. 

River  closed  December  9. 1867;  opened  April 
13, 1888;  doaed December  1. 1868. 

1668 

2 

1869 



Table  showing  the  duration  of  different  stages  of  water  in  the  Wisconsin  Birer  at  vpper  nil- 
road-bridge,  begun  August  1, 1867. 


Year. 

il 

5 

f 

3. 

1" 

5 

2 

Days. 

5 

^       1 

5^                                 Remarks. 

1867 

Days. 

36 

2 

122 
19 

Days. 

36 

26 

Day*, 

Days. 

Days. 

Days} 

River   closed  December   1,   1867;    opened 

1866 
1869 

19        24 
77        51 

25 
41 

26 

1  March    26.    closed    December    3,   \m, 

2  opened  April  1,  closed  December  1,  IbO. 

Table  showing  the  duration  of  different  stages  of  water  in  the  Wisconsin  Eiver  at  lower  rail- 
road-bridge, begun  August  3, 1867.     * 


^.• 

s 

a 

o 

2 

2 

2 

2 

r^^ 

01  «i 

n*i 

'^^ 

m^i 

W.J 

•'•^ 

Year. 

al 

a,S? 

31 

sM 

5.?i 

5.S 

£l 

si 

t 

S    1  & 

t 

t 

r 

Days. 

Days. 

Days.]  Days, 

Days.  Days. 

Days.  Days. 

1867 

38 
74 

»2 
79 

3 
21 

1668 

IH 

44 



10 

4 

1869 



35 

65 

67 

45 

22 

18 

liemarlca. 


River  closed  December  3, 1867 ;  opened  April 
1,  closed  December  2,  1668;  opened  Mareb 
28,  closed  December  4, 1869. 


The  years  1867  and  1868  were  each  marked  by  three  rises  in  the  river. 
These  occurred  in  1867,  on  April  20,  June  7,  and  September  28;  in  1868, 
on  April  3,  June  21,  and  November  6.  These  changes  of  level  are  com- 
mon to  all  the  northwestern  rivers.  The  first  rise  is  known  as  the  '^ice 
freshet,"  and  lasts  but  a  few  days,  usually.  The  second  is  known  as  the 
"June  rise,''  and  upon  it  the  lumbermen  chiefly  rely  to  get  their  logs 
down  the  tributaries  into  the  main  streams,  where  they  can  be  rafted. 

This  rise  usually  occurs  in  the  early  part  of  June,  simultaneously  with 
the  breaking  up  of  the  ice  in  the  lakes  and  the  melting  of  the  snows  at 
the  headwaters,  and  with  rains;  it  sometimes  does  not  come  until  mnch 
later,  and  occasionally  there  is  a  season  when  there  is  no  rise  at  this 
time.  The  next  usual  rise  is  in  the  beginning  of  autnmn,  from  the  20th 
of  September  to  the  middle  of  October ;  sometimes,  however,  it  does  not 
occur  until  near  the  close  of  the  season. 

The  year  1869  seems  to  have  been  an  unusual  one  on  the  Wisconsin, 
from  its  continued  high  water.    The  usual  ice-freshet  came  in  the  early 
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part  of  April,  and  was  followed  by  another  high  water  of  longer  dura- 
tion on  the  28th  of  April.  From  this  time  the  river  continued  to  fall 
until  the  15th  of  Jane,  when  it  commenced  to  rise  again,  and  continued 
to  rise  until  the  30th  of  the  month,  when  it  was  between  6  and  7  feet. 
This  was  followed  by  frequent  rises,  so  that  the  river  fell  but  once  below 
3  feet  on  the  gauge.  From  the  end  of  September  the  river  continued  to 
fall  until  the  middle  of  ]^ovember,  when  there  was  a  small  rise  of  a  few 
days'  duration. 

SLOPE  OF  WATER-SURFACE. 

Our  leveling  did  not  touch  upon  the  river-surface  oftener  than  at 
intervals  of  700  to  1,600  feet ;  the  slopes  thus  obtained  vary  from  0.095 
feet  to  3.696  feet  per  mile.  While  the  survey  was  in  progress,  the  river 
rose  and  fell  within  the  limit  of  1-^  feet  above  the  low  water  of  1867,  for 
which  changes  a  correction  was  made  in  the  levels  taken,  so  as  to  get 
the  approximate  low-water  slope  for  that  year.  In  getting  the  slope,  the 
distances,  as  measured  along  the  main  surveyed  line,  were  taken,  which 
may  not  in  all  cases  correspond  with  the  distance  along  which  the  water 
flowed ;  the  latter  could  not  be  well  determined,  and  as  there  were  no 
deductions  based  on  these  slopes,  no  attempt  has  been  made  to  correct 
for  this  difference  in  distance  as  given  in  the  succeeding  table.  The 
irregularities  of  slope,  as  shown  by  this  table,  convey  but  a  feeble  idea 
of  the  ever- varying  low- water  slope  corresponding  to  the  irregularities 
of  the  bed.  In  some  places  the  sudden  pitch,  as  at  the  crests  of  bars, 
was  visible  to  the  eye,  and  at  others,  where  a  high  local  velocity  from  a 
steep  slope  was  taken  up  in  a  pool,  the  slopes  would  be  found  reversed. 

In  the  same  section  at  right  angles  to  the  general  course  the  water 
was  found  moving  in  different  directions,  each  part  having  a  slope  of 
its  own.  The  general  average  throughout  the  river,  when  taken  for 
distances  of  5  or  6  miles,  is  very  uniformly  about  1^  feet  to  the  mile, 
corresponding  to  the  uniformly  sandy  bed. 

The  high-water  slopes  were  obtained  from  the  high-water  marks  of 
the  flood  of  1866,  the  highest  known  for  many  years.  This  slope  is  very 
nearly  the  same  as  the  average  low- water  slope,  and  this  may  therefore 
be  taken  as  the  average  slope  for  all  stages. 
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Table  of  measured  loio-water  slopes  in  the  Wisconsin  Biver, 


DUtADce. 

Fail. 
Feet 

Fall  per 
mile. 

Total  &U. 

Total 
distance. 

Distance. 

FalL 

Fall  per 
mUe. 

Total  fall. 

Total 
distance. 

FeH. 

Feet 

Feet. 

Feet. 

Feet. 

Feet 

Feet 

Feet. 

Feet 

1.500 

.561 

1.97 

.561 

1,500 

5,500 

9.567 

3.46 

63.889 

280,300 

2.800 

.967 

1.82 

1.528 

4,"300  , 

4.000 

1.023 

1.35 

84.462 

284,300 

9,000 

.036 

.095 

1.564 

6,300 

4.300 

.921 

1.14 

85.383 

288,000 

900 

.052 

.31 

1.616 

7,200 

6.200 

2.143 

1.82 

87.526 

294,200 

1,400 

.974 

1.03 

1.8!M) 

8.600 

4.200 

1.688 

2.12 

89.  214 

298,400 

9.000 

.855 

2.96 

9.745 

10,600 

6,600 

2.1.52 

1.72 

91.366 

305.000 

1,300 

.556 

2.26 

3.301 

11.900 

5,000 

1.454 

1.53 

92.620 

310.000 

3,000 

1.195 

2.10 

4.496 

14,900 

4,700 

1.608 

1.80 

94.428 

314. 700 

1,600 

.394 

1.22 

4.890 

16.500 

6,100 

2:004 

l.TJ 

96.439 

390.800 

1,300 

.177 

.72 

5.067 

17,800 

5,800 

1.303 

1.18 

97.735 

326,600 

1,400 

.345 

1.30 

5.412 

19.U)0 

4.700 

1.354 

1.52 

99.089 

331,300 

9,900 

.938 

L71 

8.350 

22.100 

7,700 

1.426 

.98 

100.  515 

330.000 

1,100 

.ITJ 

.83 

6.523 

23,200 

l,.'iOO 

.395 

1.39 

100.  910 

.340.500 

9.800 

.897 

1.69 

7.420 

96,000 

3.700 

1.010 

1.44 

101.920 

314,200 

1,800 

.623 

1.80 

8.043 

27.800 

7,200 

9.828 

2.07 

104.  748 

351,400 

1,600 

.647 

2.13 

8.690 

29.400 

4,100 

1.  420 

1.83 

106.168 

355.500 

2.300 

.780 

1.79 

9.470 

31.700 

5.860 

1.501 

1.45 

107.  759 

361.300 

3.900 

1.303 

2.15 

10.  773 

34.900 

.5,000 

1.326 

1.40 

109.085 

366,300 

7,200 

1.989 

1.46 

12.  762 

42,100 

14,300 

3.795 

1.40 

112.880 

.380,600 

1,900 

.813 

2.96 

13. 575 

44,U00 

4,400 

1.595 

1.91 

114.475 

385.000 

.  1,300 

.678 

2.75 

14.253 

45.300 

2,600 

.987 

2.00 

115.  462 

387.600 

3,400 

.935 

1.45 

15. 188 

48,700 

5,400 

1.269 

1.24 

116.  731 

393,000 

5,600 

1.024 

.96 

16.912 

54.300 

6,300 

1.240 

1.04 

117.971 

399,300 

700 

.490 

3.696 

16.  702 

55,000 

5,900 

1.667 

1.49 

119. 638 

405,200 

4,000 

.696 

.92 

17.  .TP8 

59.000 

6.200 

1.441 

1.23 

191. 079 

411,400 

9,400 

.552 

1.91 

17.950 

61.400 

6,400 

1.736 

1.43 

192.835 

417,800 

6,000 

3.053 

2.56 

21.003 

67,700 

3.500 

.904 

1.36 

123.739 

421,300 

5,300 

.975 

.97 

91.973 

73,000 

4,100 

1.299 

1.67 

195.038 

425,400 

1,500 

.907 

.73 

92.184 

74,500 

3.400 

.644 

1.00 

125^682 

428,800 

2.600 

.935 

1.90 

23.119 

77.100 

14,700 

3.836 

1.38 

129.  518 

443,500 

5,200 

1.913 

1.94 

25.039 

82.300 

10,800 

3.951 

1.44 

139.479 

4H30O 

1,600 

.210 

.69 

25.  242 

83,900 

11.900 

a. 314 

1.47 

135.783 

466.900 

3,800 

.840 

1.17 

96.082 

87,700 

8,800 

9.312 

1.39 

I3ai55 

475.000 

3,000 

.845 

1.48 

96.927 

90,700  1 

3,400 

.710 

1.10 

138.805 

478,400 

9,900 

.609 

1.11 

27.536 

93,600  ' 

6,900 

1.834 

1.40 

140.639 

485,300 

4.400 

1.607 

1.93 

99.143 

98,000  , 

5,4«6 

1.743 

1.68 

143.389 

490.766 

3,850 

1.064 

1.46 

30.907 

101,850  1 

10,600 

3.766 

1.38 

145.148 

501,366 

5,050 

2.085 

9.18 

32.299 

106,900 

5,100 

1..383 

1.43 

146.531 

506,466 

3,900 

.849 

1.39 

33.134 

110, 100  , 

3.700 

.700 

.99 

147. 931 

510.1(6 

9.300 

.781 

1.79 

33.915 

112,400  , 

2,700 

.476 

.93 

147.707 

512.866 

4,400 

1.4t9 

1.70 

35.334 

116.800 

4,800 

1.816 

2.00 

149.523 

517, 6W 

6,900 

1.494 

1.97 

36.898 

123.000 

9,800 

.879 

1.66 

160.409 

520,466 

3.000 

.635 

1.11 

37.463 

126,000 

1,100 

.093 

.446 

150.500 

521,566 

4.000 

1.006 

1.33 

38.469 

130,000  ; 

3,500 

.841 

1.97 

151.341 

525,066 

9,900 

.450 

1.08 

38.919 

132,900  : 

9,100 

.691 

1.56 

151.969 

527,166 

3,100 

.919 

1.56 

39.838 

135,300  ; 

9,700 

.651 

1.27 

153.613 

529.866 

4,000 

1.016 

1.34 

40.854 

139,300 

2.100 

.399 

.81 

159.9.15 

531,966 

1.700 

1.047 

3.25 

41.001 

141,000 

.  4,300 

1.016 

1.95 

153.951 

536.966 

8,100 

1.851 

1.90 

4a  759 

149, 100  ' 

9,900 

.693 

1.13 

154. 574 

539.166 

9,950 

.618 

1.11 

44.370 

152,050 

2,600 

.471 

.95 

155.045 

541.766 

6,850 

9.596 

9.00 

46.966 

158,900 

2,500 

.694 

1.46 

155.739 

544.266 

6,100 

9.166 

1.87 

49. 139 

165.000  1 

2,700 

.602 

1.14 

156. 341 

546, 9W 

7,600 

9.990 

1.59 

51.422 

179,600  ' 

9.700 

.598 

1.17 

156.939 

549,666 

7,100 

1.756 

1.30 

53.178 

179,700 

2,650 

.392 

.78 

157. 331 

552,316 

4,000 

1.302 

1.72 

54.480 

183,700 

9.550 

.757 

1.41 

156.066 

554,866 

5,700 

1.737 

1.61 

56.917 

189,400 

4,600 

1.168 

1.34 

159.354 

559.466 

5,700 

1.792 

1.59 

57.939 

195, 100  , 

9,600 

.656 

1.33 

159.  910 

502,02 

4.900 

1.971 

1.37 

59.910 

900,000 

9,700 

1.195 

2.34 

161. 105 

564.706 

1.500 

.443 

1.56 

50.653 

901,500  : 

3,000 

.571 

1.00 

161. 676 

567.766 

5,400 

.927 

.906 

60.580 

206,900  ; 

9,600 

.810 

1.69 

169.486 

570,366 

5.300 

S.177 

9.17 

69.757 

912,900 

3,100 

1.029 

1.75 

163.315 

573,468 

9.000 

.313 

.826 

63.070 

914,200 

1,800 

.130 

.38 

16X445 

575  966 

4,900 

1.829 

1.97 

64.899 

919, 100 

4.900 

.868 

.93 

164.313 

580,12 

11,700 

3.871 

1.75 

68.670 

230,800 

5,700 

1.461 

1.35 

165.774 

^S 

4,700 

1.597 

1.79 

70.967 

235,500  1 

5,200 

1.597 

1.60 

167.371 

591,066 

10,900 

2.686 

1.30 

72.953 

246,400 

6,300 

1.518 

1.97 

168.889 

597,366 

4,200 

1.218 

1.53 

74. 081 

950,600  1 

6,900 

3.192 

1.81 

17L011 

608,566 

4,100 

1.313 

1.69 

75.394 

954,700  1 

9,300 

.868 

1.99 

171.879 

603,806 

6,600 

1.877 

1.50 

77.271 

961,300  i 

6.800 

1.569 

1.91 

17a  441 

611^666 

3.000 

1.069 

1.88 

78.340 

264,300  j 

6,000 

9.442 

9.15 

17^883 

!SS 

5.600 

1.700 

1.60 

80.040 

269.900  ' 

3,900 

.858 

1.16 

176.741 

SS 

4.900 

1.279 

1.37 

81. 319 

974,800 

800 

.448 

9.95 

177.189 

893,388 

BEND  EFFECT. 


For  the  purpose  of  ascertaining  something  of  the  effect  of  the  bends 
upon  the  river  between  Portage  and  the  mouth,  we  employed  Dubaat's 
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form ala  with  the  Humphreys  and  Abbot  namerical  coefficient  ('' Physics 
and  Hydraulics,  p.  315"),  A„  =— ®^?— ^ .  To  get  the  sin^  ^,  a  curved  line 

was  drawn  on  the  24  large  sheets  along  the  course  of  deepest  water,  and 
tangents  were  drawn  to  this,  making  angles  varying  from  40^  to  15P  with 
each  other,  as  follows :  97  of  the  tangents  thus  drawn  made  angles  of 
40O,  37  made  35^,  364  made  30^,  124  made  25^,  133  made  20^,  and  6 
made  15^.  The  total  amount  of  deflections  from  the  straight  lines  as  thus 
measured  amounted  to  21,9450;  or  an  equivalent  of  60  complete  circles. 
From  this  data  we  obtained  h  =  v^  +  1.353.  If  we  take  v  =  1.75  feet 
per  second,  whjch  is  as  near  as  we  can  approximate  to  the  mean  low- 
water  velocity,  we  have  ^  =  4  feet.  This  shows  that,  as  far  as  we  are 
able  to  measure  the  bend  effect,  the  fall  of  the  river's  surface  from  Port- 
age City  to  the  mouth  would  only  be  4  feet  less  with  the  same  mean 
velocity  if  the  river  were  straight.  The  length  of  this  curved  line  along 
which  the  curvature  was  measured  was  about  124.7  miles.  The  total 
fall  is  178  feet.  Subtracting  the  bend  effect  from  the  total  fall,  we  shall 
have  tie  average  slope  along  this  curved  line  1.395  feet  per  mile.  If  it 
were  practicable,  by  rectification  of  the  river,  to  give  the  low-water  chan- 
nel this  development  and  curvature,  we  might  adopt  this  slope  as  the 
one  for  the  improvement ;  but  it  will  be  seen  when  we  come  specially 
to  consider  this  matter  that  we  shall  be  unable  to  make  the  new  low- 
water  channel  vary  much  from  the  high-water  one.  The  length  of  the 
high-water  channel  from  Portage  City  to  the  mouth  is  115.8  miles. 

The  curvature  is  much  less  at  high  water,  as  is  shown  by  the  dimin- 
ished distance  (nearly  8  miles),  but  we  did  not  specially  measure  it,  as 
it»  effect  is  at  most  so  small. 

From  what  has  been  said  before,  in  speaking  of  the  limiting  bluffs 
and  course  of  the  valley,  it  will  be  readily  perceived  that  the  course  of 
the  river  at  high  water,  if  rectified,  cannot  be  materially  increased  in 
length  over  what  it  now  is.  We  are,  therefore,  within  limits  when  we 
take  the  average  length  of  the  river  at  118  miles,  which  we  do  in  all  our 
calculations.  There  is  no  practical  point  that  I  know  of  in  the  consid- 
eration of  the  subject  that  is  not  independent  of  any  error  that  might  be 
thus  made  in  a  limit  so  narrow. 

VOLUME  OF  DISCHARGE. 

Method  of  measuring  volumes. — The  method  of  gauging  the  stream  was 
as  follows:  The  float  used  was  a  paint-keg  about  9  inches  high,  which 
was  suspended  at  mid-depth  whenever  the  depth  was  great  enough  to 
admit  it.  At  places  the  river  was  so  shoal  that  this  small  float  occupied 
a  very  considerable  portion  of  the  depth.  In  computing  the  discharge 
given  in  our  tables,  we  have  regarded  this  measured  velocity  as  the 
mean  velocity  of  the  vertical  longitudinal  section  or  prism  through 
which  the  float  moved.  The  volume  from  this  determination  may  be 
from  3  to  5  per  cent,  too  great,  but  the  correction  to  be  applied  is  un- 
certain, and  there  were  other  sources  of  irregularity  which  rendered  a 
very  precise  determination  of  volume  impossible,  although  near  enough 
for  any  practical  purposes.  The  places  selected  for  gauging  were  such 
as  gave  the  stream  in  a  single  channel,  or  nearly  so,  and  nearly  free 
from  sand-bars.  These  places  are  rare  at  low  stages  of  the  river,  and 
only  twelve  were  found  suitable  during  the  whole  survey.  At  such 
places  the  conditions  were  all  very  exceptional. 

Table  of  measured  and  low-water  volumes. — ^The  following  table  contains 
the  actual  measurements  made  of  the  volumes  of  the  Wisconsin  and  its 
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tribataries  at  and  below  Portage  City,  with  colamns  showing  the  areas 
drained  and  the  low- water  volume  adopted  for  1867 : 

[The  minas  sign  after  gaage-reading  signifies  that  the  rirer  was  falling ;  no  sign,  that  it  was  on  a  stand.] 


Wisconsin  Biver  and  tribataries. 


A4     . 

II 


Date. 


ua 


u 

ll. 

iss 

•  o  o 

?3 


ii 

t 


ll 

h 

32" 

o 
H 


I 

SB 

p 


Wisconsin  River  at  Portage  . }  ^^;?^: 

Do 

Dnck  Creek ^.. 

BarabooRiyer 

Rooky  Ran 

Wisconsin  River  at  Dekorra 

Merrimac  Creek 

Ockee  Creek 

Creek  at  Sldnner's 

Tiri.^n«<n  -pt^<».  J  -A-t  Skinner's  Blaff 

Wisconsin  River.  J  At  Sank  City 

Creek  at  Yellow  Banks , 

Honey  Creek I 

ThreeMile  Creek 

Black  Earth  Creek 

Mill  Creek 

Dodge  Valley  Creek 

Wisconsin  River  at  Lone  Rock 

Rash  Creek 

Otter  Creek 

Wisconsin  River  at  Middle  Railroad  Bridge.. 

Bear  Creek 

Pine  River 

Eagle  River 

Port  Andrew  Creek 

Wisconsin  River  at  Port  Andrew 

Blue  River 

Knapp*s  Creek 

Wisconsin  River  near  Bosoobel 

Trent  Creek 

Baanders's  Creek 

Boyd's  Creek : 

GrMn  River 

KicKapoo  River 

Wisconsin  River  near  Wauzeka 

Warner's  Creek 

Grand  Gris  Creek 

Bridgeport  Creek 


I 


0 
ll 

I' 

^     I 

17 
18 
91 
SS 
S9 
32  , 
34 
38  i 

51 

53  I 

54  I 

58  ! 

59  . 
61  I 
63 

•73  1 
79  I 
79 
82  I 

88  . 

89  1 

90  i 

91  [ 
95 
98  ! 

100 
103 
106 
107 
111 
113 
118 


Aug.  94 
Aug.  94 
Aug.  99 


Aug.  31 
Sept  '9' 


Sept  10 
Sept  17 


0.6  — 

0.6  — 

0.55— 

0.5  — 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 

0.5 


3.360 

8.900 

3.158 

8,900 

3.679 

ioo 

431 

675 

95 

3,558 

90 

130 

90 

3,975 

Oct      9 


1.6 


6,557 


15 
185 

10 
190 
190 

35 


Oct      4 
Oct"  8 


1.4  . 
1.9'. 


5,943 
"941 


40 
190 


Oct  18 

Oct  19 

Oct  93 

Oct  23 


1.4 
1.4 
1.4 
1.4 


5,944 

930 

70 

6,568 


80 
970 
100 

15 


190 
100 


Oct    99 
Oct.    30 


1.4 
1.4 


700 
8,111 


30 

10 

70 

730 


Nov.     4 


1.9  — 


6,977 


8,900 
8,900 
8,900 
8,300 
8,975 
9,000 
9.010 
9,030 
9,160 
91180 
9.180 
9.900 
9,215 
9,400 
9,410 
9,600 
9.790 
9,755 
9,890 
9,860 
9,960 

lo.oeo 

10,160 
10,430 
10,530 
10,545 
10.555 
10, 745 
10.845 
10.865 
10,885 
10,905 
10,915 
10,985 
11.715 
11,775 
11.795 
11,820 
11,810 
11,850 


9,800 


3,175 


3,275 


3,660 


4,170 


4,750 


4,790 


Explanation  of  the  construction  of  the  table. — Special  importance  at- 
taches to  the  low-water  volume  in  considering  the  method  of  improving 
the  natural  channel  of  the  river.  This  importance  is  greatest  at  Portage 
City,  where  the  volume  is  less  than  elsewhere  in  the  portion  whose  im- 
provement is  to  be  considered.  Near  this  place  several  measurements 
were  made,  which  serve  as  a  check  upon  each  other.  On  the  24th  of 
August  a  measurement  was  made  above  and  below  the  guard-lock  of 
the  Portage  Canal,  into  which  there  was  probably  flowing  at  that  time 
150  cubic  feet  a  second,  which  amount,  added  to  the  volume  as  measured 
below,  makes  a  very  near  agreement  with  that  obtained  above.  A  third 
measuremfent,  made  five  days  afterward,  a  little  lower  down,  seems  to 
be  from  300  to  500  feet  too  large  when  compared  with  the  others.  There 
was  a  slight  rise  in  the  river  about  this  time.  The  next  measurement 
made  was  at  Dekorra,  8  miles  below  Portage,  after  the  river  had  fallen 
j\  of  a  foot.  It  gave  the  volume  3,558  cubic  feet  per  second.  In  this 
intervening  distance  the  Baraboo  Kiver,  Duck  Creek,  and  Eocky  Ran 
had  somewhat  swelled  the  volume  to  the  amount  probably  of  500  cubic 
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feet  per  second.  This  arnoant,  taken  from  the  Dekorra  measurement, 
makes  it  a  little  less  than  that  measured  just  below  the  guard-lock  at 
Portage ;  such  should  be  the  case,  as  the  river  had  fallen  a  little  at  the 
gauge  at  Portage.  We  cannot  make  any  close  comparison,  for  the 
amount  drawn  off  by  the  canal  was  variable,  and  its  influence  at  De- 
korra could  not  be  exactly  measured. 

The  next  measurement  was  at  Skinner's  Bluff,  at  which  time  the  river 
was  at  the  lowest  stage  reached  in  1867;  there  the  volume  was  3,275 
cubic  feet  per  second.  The  small  streams  coming  in  between  this  place 
and  Dekorra  drain  140  square  miles,  and  may  have  brought  in  about  50 
cable  feet  per  second,  which  we  will  allow,  to  compensate  for  the  dimin- 
ished volume  of  the  Baraboo  since  it  was  measured.  Taking  the  low- 
water  volume  of  all  tributaries  between  Skinner's  Bluff  and  Portage  at 
500  cubic  feet  per  second,  and  deducting,  this  amount  from  the  lowest 
water,  volume  measured  at  the  first-named  place,  would  give  us,  as  the 
lowest  water- volume  at  Portage,  2,775  cubic  feet  per  second. 

This  would  accord  well  with  our  measurement  at  Portage,  by  allowing 
that  a  fall  of  two-tenths  of  a  foot  diminished  the  discharge  at  that  point 
from  250  to  300  cubic  feet  per  second. 

We  have,  therefore,  adopted  in  the  table  2,800  cubic  feet  as  the  low- 
water  volume  of  1867  at  Portage.  This  is  as  far  down  the  river  as  we 
can  regard  the  measured  results  as  checking  each  other.  The  volume 
at  Sauk  City  would  seem  to  indicate  even  a  less  volume  than  above 
adopted,  but  at  that  place,  unfortunately,  our  result  was  impaired  by 
neglecting  a  small  chute  whose  capacity  was  not  determined. 

The  low-water  volumes  increase  as  we  descend,  showing  that  the  addi- 
tions more  than  compensate  for  evaporation,  and,  consequently,  if  there 
10  a  sufficient  amount  at  Portage  there  will  be  enough  lower  down  the 
river.  Still,  it  is  desirable  to  ascertain  the  low-water  volumes  through- 
out, so  that  we  may  dispose  of  the  consideration  of  the  question,  which 
may  arise,  whether,  if  necessary  to  continue  the  canal  below  Portage, 
we  may  not  reach  a  point  where  the  river- volume  will  admit  of  its  being 
suitably  improved  for  navigation. 

During  the  progress  of  the  survey  below  Sauk  City  the  river  had 
begun  to  ri^e  somewhat,  and  continued  fluctuating,  so  that  the  volume 
measured  was  greater  than  the  low-water  volume.  The  application  of 
river  formulte  to  deducting  the  volumes  of  discharge  is  but  a  rough  ap- 
proximation, in  so  shallow  a  stream,  with  such  variable  local  slopes  and 
obstructed  sandy  bed.  This  is  specially  the  case  near  low  water,  when 
a  slight  rise  or  fall  greatly  changes  the  width  and  area  of  the  section. 
Our  slope-measurements  are  generally  over  considerable  distances.  The 
river  is  one  in  which  the  conditions  of  uniform  motion  are  entirely  ab- 
sent. The  only  course  was  to  take  the  Chezy  formula  v  =  B  V  rs  in  its 
general  form,  and,  by  applying  it  to  all  places  where  our  measured  vol- 
umes were  taken,  deduce  local  values  for  B,  This,  when  done,  we 
assume  will  enable  us  to  get  an  approximate  result  for  a  rise  or  fall  not 
exceeding  one  foot  from  the  stage  at  which  the  volume  was  measured. 

The  values  of  B  thus  obtained  are  given  in  the  following  table.  The 
sectional  area  used  is  the  mean  area  of  the  sections  within  the  space  for 
which  the  slope  was  measured. 
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Locality. 


if 


F€€t 

Portage !  0.2 

DekoiTft I  0.1 

Skinner's  Bluff 0. 0 

Fpper  Railroad  Bridge I  1.1 

Middle  Railroad  Bridge i  0.9 

Port  Andrew '  0.9 

Boeoobel I  a  9 

Bridgeport I  0.7 


Mean  of  meaanrement 


Yolome 


Oubidfeet 
3,256 
3.539 
3,275 
6,557 
5,948 
5.944 
6,568 
6,977 


Area. 


Wet 
per. 


1,861 
2,288 
8,105 
8,014 
8,911 
2,701 
3,32B 
4,158 


724 

607 

1,160 

364 

798 

647 

972 

1,094 


8.432 
3.883 
1.806 
.•5.655 
3.648 
4.174 
3.484 
3.797 


Mean 
alope.    , 


1.749 

.0003484 

1.547 

.000989* 

1.691 

.000385 

3.185 

.000287 

8.041 

.000854 

8.801 

.000273 

1.973 

.000275 

1.698 

1 

.000205 

61 
56 
60 
79 
68 
65 
64 
61 

64J 


With  tbese  values  of  B  attlie  diflferent  localities  we  deduce  the  low- 
water  volume  at  the  Middle  Eailroad  Bridge  and  at  Bridgeport.  The 
manner  of  calculating  was  as  follows :  For  these  small  changes  of  stage 
the  slope  was  regarded  as  constant,  the  wetted- perimeter  and  width  the 
same,  and  the  change  in  area  of  section  was  obtained  by  multiplying 
the  width  by  the  amount  of  rise  and  fall,  and  adding  the  product  to  or 
subtracting  it  from  the  mean  sectional  area  as  measured.  This  method 
neglects  the  small  amount  of  decrease  and  increase  of  sectional  area 
which  results  from  a  decrease  or  increase  in  the  width,  but  this  was 
small  in  amount  and  not  to  be  obtained  with  accuracy,  and  would  but 
little  affect  the  result. 

Thus,  to  find  a  low-water  volume  at  the  Middle  Railroad  Bridge  we 
multiply  798  by  0.9  =  718.2,  and  subtract  this  amount  from  2,911,  ob- 
taining 2,192  square  feet  as  our  low-water  new  area  of  section.  Th^ 
new.valne  of  r  is  3.G48.—  0.9  =  2.748.  Substituting  these  quantities  in 
the  formula 

t?  =  68  ^/  2.74b  x  U.00U254  =  1.796, 
hence  volume  will  be 

2,192  X  1.796  =  3,938  cubic  feet  per  second. 

A  similar  application  of  the  formula  to  the  case  at  Bridgeport  gives 
us  the  low-water  volume  for  1867  5,200  cubic  feet  per  second.  Both  of 
these  low-water  volumes  appear  too  large  to  be  in  harmony  with  the 
low-water  volumes  actually  measured  higher  up  the  river,  when  consid- 
ering that  the  low-water  volumes  must,  in  a  measure,  be  proportional  to 
the  area  drained.  We  have,  therefore,  reduced  these  amounts  about  8 
per  cent. 

Volumes  at  a  stage  1  foot  above  the  low  water  of  1867. — ^For  the  last 
five  places  named  in  the  preceding  table  for  values  of  B  the  Wisconsin 
was  measured  when  near  the  stage  1  foot  above  low  water  of  1867. 

Applying  the  Chezy  formula  with  the  new  constants  in  the  same  man- 
ner we  did  when  deducing  low- water  volume,  we  obtain  the  volume  for 
the  stage  1  foot  above  low  water,  as  shown  in  the  first  column  of  the 
next  table. 


Locality. 


Upper  Bailroad  Bridee . . 
Middle  Railroad  Bridge  . 

Port  Andrew 

Boeoobel 

Bridgeport 


Mean. 


Calcnlated 
Tolomeper 
aeoond.in 
cubie  feet. 


Cabio  ft  per  i 
aeoond  per  < 
square  mile! 
drained. 


Adopted 

reaalt. 


6,S33 

.634 

8.170 

8,875 

.e« 

8,880 

M48 

.583 

6.830 

6,8M 

.888 

6.885 

8,038 

.877  1 

7.435 

.8:to 
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Kot  feeling  sufficient  oonftdence  in  applying  the  Ghezy  formula  ^to  get 
the  volumes  at  the  stage  one  foot  above  low  water  to  the  places  above 
the  Upper  Bailroad  Bridge,  we  have  preferred  to  get  it  by  taking  the 
measured  quantity  at  the  Upper  Railroad  Bridge,  and  diminished  it 
above  in  proportion  to  the  diminished  area  of  drainage. 

Talle  of  volumes  at  low  water  and  at  a  stage  one  foot  above. 


Locality. 


Portage • 

Bokom 

Skinner's  Blaff 

Sauk 

Upper  Railroad  Bridge, 
iliddle  Bailroad  Bridge 

Port  Andrew , 

Boeoobei 

Waozek* 

Bridgeport , 


It- 

II 

ig 

s£l 

0 

8,300 

3,800 

8 

9,010 

3,175 

32 

9,180 

3.375 

39 

9,200 

3,375 

54 

9.880 

3,575 

«l 

10,080 

3.660 

79 

10.555 

3.980 

89 

10,865 

4.170 

109 

11,775 

4,750 

113 

11.850 

4.790 

II 


4,950 
5,440 
^530 
5.530 
6,170 
6,380 
6,630 
6.895 
7.360 
7,435 


Volumes  at  Skinner^s  Bluff  for  all  stages. — For  obtaining  these  volumes 
we  make  use  of  the  Humphreys- Abbot  formula  for  mean  velocity.  (Equa- 
tion 40,  page  312,  Physics  and  Hydraulics  of  the  Mississippi.)  Knowing 
by  measurement  the  volume  at  low  water  of  1867  at  this  place,  the  area 
of  section,  hydraulic  mean  depth  and  width,  we  take  the  Humphreys- 
Abbot  formula  for  the  value  of  s  (equation  36,  p^age  312),  and  dedjice 
the  slope  which  would  produce  this  low-water  discharge  through  this 
known  section.    It  is  0.000067420. 

Our  next  step  is  one  of  some  uncertainty,  as  we  have  no  other  meas* 
ured  volume  to  deduce  the  corresponding  value  of  s  at  this  point,  which 
we  have  selected  because  we  have  the  sectional  area  pretty  well  deter- 
mined for  all  stages,  which  is  not  the  case  elsewhere.  This  natural  sec- 
tion being  a  contracted  one  for  medium  and  high  stages,  it  is  probable 
that  the  value  of  s  (which  for  the  low-water  discharge  is  but  little  more 
than  one-fourth  ot  the  average  slope)  quite  rapidly  approaches  the  aver- 
age as  the  river  rises,  and  may  exceed  it  in  highest  stages.  We  have, 
however,  assumed  that  the  slope  in  the  river  at  this  place  reaches  the 
average  at  a  stage  4  feet  above  low  water,  and  thereafter  remains  con- 
stant up  to  the  highest  flood,  10  feet  above  low  water.  Between  the 
low  water  and  the  stage  4  feet  above  we  have  assumed  that  the  value 
of  s  increases  uniformly  with  each  foot  of  rise.  With  these  values  of 
s  and  the  known  dimensions  of  the  section,  we  deduce  the  value  of  v ; 
which,  multiplied  by  the  corresponding  sectional  area,  gives  the  volume. 
The  volume  thus  determined  for  the  stage  1  foot  above  low  water  is  about 
170  cubic  feet  per  second  less  than  what  we  previously  obtained  by  pro* 
portioning  the  volume  at  the  Upper  Bailroad  Bridge  to  the  diminished 
drainage-area  at  Skinner's  Bluff.  These  determinations  of  volume,  how- 
ever, have  but  little  practical  value  in  the  future  discussion  of  river-im- 
provement, being  only  used  in  considering  the  plan  of  reservoirs  at  the 
sources.  We  have  taken  the  low-water  volumeas  that  actually  measured 
at  Portage,  and  the  high-water  volume  is  not  so  important,  as  we  have 
taken  the  new  high-water  channel  to  be  at  least  equal .  in  dimensions 
to  this  natural  one ;  and  if  this  will  not  accommodate  the  river,  the  cur- 
rent will  increase  the  sectional  area  by  deepening.    We  have  used  these 
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volara^  ID  discnssing  improvement  by  reservoirs  at  the  source, -to 
determine  what  reservoir-capacity  it  woald  be  necessary  to  provide 
to  maintain  the  natoral  river  at  different  stages  above  low  water.  It  is 
well  to  remark  here  that  it  is  highly  probable  that  the  low  water  of  1867 
was  not  an  extreme  one,  and  tliat  in  sach  years  as  1864  the  extreme 
low-water  volume  is  not  greater  than  1,500  cubic  feet  per  second  at 
Portage. 

Table  of  volume  at  Skinner's  Bluff  for  all  8tag€$  of  ike  river. 


Stage  of  water. 

Width. 

Area. 

Hydraulic 
mean  depth. 

r. 

Volume. 

«. 

Lour  water 

1,100 
1  183 
1,164 
1.166 
1,166 
1,170 
1.179 
1,174 
1,176 
1,178 
1,180 

9,104 

3,965 

4,427 

^5e9 

6.751 

7,913 

9.075 

10,937 

11,399 

19,561 

13,793 

1,808 
9,798 
3.785 
4,766 
5,744 
6,708 
7,684 
8.648 
9,607 
10,561 
11,510 

1.556 

1.695 

9.1544 

2.680 

3.110 

3.387 

3.695 

3.849 

4.069 

4.959 

4.460 

3,975 
5,530 
9,540 
14.980 
91.  Off) 
96.800 
39.900 
39,400 
46,300 
53.500 
61.200 

.OOOM7420 

1  foot  above. 

.000191815 

3  feet  above 

.  000170210 

3  feet  above 

.00t2306O5 

4  feet  i^K>ve. 

.000885 

5  feet  above. 

.000885 

6  feet  above. 

.00OS85 

7  feet  above 

.000285 

8  feet  above 

.000265 

9  feet  above 

.000985 

10  feet  above 

.000385 

ANOMALOUS  PHYSICAL  FEATURES  OF  THE  WISCONSIN  AND  FOX  BIYER 

BASIN. 

The  near  approach  of  the  streams  toithout  uniting. — The  example  pie 
sented  by  these  two  streams  in  their  near  approach  at  Portage,  thence 
flowing  in  opposite  directions — forming  a  channel  of  commanicatioa 
between  distant  waters — is  one  of  the  most  remarkable  to  be  foand  ia 
the^West,  although  not  standing  quite  alone.  It  is  this  feature  which 
gives  to  the  route  its  most  apparent  advantage,  and  that  has  led  to  its 
use  and  improvement.  In  regard  to  its  relations  to  physical  geography 
it  is  also  interesting,  for  an  attempt  to  account  for  the  relations  of  pres- 
ent conditions  cannot  fail  to  give  us  a  clearer  general  idea  of  the  struc- 
ture of  the  country. 

Peculiarities  in  the  course  of  the  Wisconsin. — This  stream  approaches 
Portage  from  the  northwest,  and  turning  to  the  right,  bends  through 
an  angle  of  13(P,  and  pursues  a  course  a  little  south  of  west  to  the  Mis- 
sissippi. After  passing  Portage  it  enters  a  valley  between  nearly  hori- 
zontaly-stratified  rocks,  once  as  high  at  least  as  500  feet  above  the 
present  stream,  and  continuous  across  its  course.  The  present  river 
could  not  have  eroded  this  course  while  the  valley  of  the  Pox  was  open^ 
and  this  deep  valley  must  date  back  to  some  former  time,  probaly  pre- 
ceding the  glacial  period.  Along  the  valley  below  Portage  the  terraces 
indicate  a  much  higher  level  of  the  water  than  at  present,  as  is  the  case 
in  most  of  the  northwestern  valleys. 

Peculiarities  in  the  course  of  the  Upper  Fox. — This  river  approaches 
Portage  from  the  northeast,  and  then,  turning  to  the  right,  doubles  back 
and  pursues  a  northeast  course  to  Lake  Winnebago.  There  is  a  general 
absence  of  high  banks  in  proximity  to  its  course,  although  low  alluvial 
terraces  are  common.  It  winds  through  broad  savannas,  with  gentle 
slope  and  sluggish  current,  occasi6nally  passing  into  lakes.  Three  of 
these  lakes — Mud  Lake,  Buffalo  Lake,  and  Lake  Puckaway — are  caused 
by  the  deposits  of  affluents  which  the  main  stream  has  not  been  able  te 
wash  away,  indicating  plainly  that  the  present  Upper  Fox  did  not  erode 
its  course,  for  it  has  not  even  the  power  to  keep  itself  free,  and  is  fiUing^ 
up.  Lake  Buttes  des  Morts  and  Lake  Winnebago  are  depressions  which 
the  present  tendency  is  to  fill  up.    The  same  is  true  of  Laka  Poycun^ 
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through  which  the  Wolf  Eiver  passes  before  joining  with  the  Upper 
Fox.  ^ 

Lower  Fox  River. — This  is  simply  an  ontlet  of  Lake  Winnebago,  whose 
sorface  is  abont  170  feet  above  Lake  Michigan. 

The  waters  descend  with  great  rapidity  over  beds  of  limestone  rock^ 
forming  numerous  rapids.  The  valley  is  here  narrow  and  gorge-like^ 
and  the  sides  are  not  to  exceed  50  feet  in  elevation  above  the  stream  at 
the  head  of  the  Grand  Chute. 

Analogies  between  Lake  Winnebago  Basin  and  the  LaJce  Winnipeg  Basin 
in  British  America. — ^The  Upper  Fox  Eiver,  like  the  Bed  Kiver  of  the 
North,  is  separated  by  but  low  intervening  grounds  from  a  stream  flow- 
ing in  an  opposite  direction,  with  which  there  is  an  interchange  of  wa- 
ters in  floods.  They  both  have  a  northerly  course.  The  valleys  of  these 
two  rivers  are  alike  in  being  broad  and  undefined,  and  the  banks  but 
little  elevated  above  the  lakes  into  which  they  flow. 

Both  lakes  have  northeastern  outlets,  and  these  outlets  are  obstructed 
by  rocks,  and  have  rapids  and  falls.  Both  lakes  have  low  shores  and 
shallow  water  on  their  west  sides,  and  high  shores  and  deep  water  on 
their  east  sides. 

Probable  former  extent  of  Lake  Winnebago. — ^The  low,  level  alluvial  ter- 
race bordering  the  west  side  of  Lake  Winnebago  has  a  very  considera- 
ble extent.  I  asked  Capt.  W.  S.  Edwards,  chief  engineer  of  the  Green 
Bay  and  Mississippi  Canal  Company,  to  get  for  me  the  outline  of  the 
high  ground  bordering  it,  which  he  did.  It  is  presented  on  the  accom- 
panying diagram,  Plate  IV,  the  outline  shaded  1>y  horizontal  ruling. 

If  this  alluvial  deposit  was  made  in  an  ancient  lake,  this  diagram 
gives  an  approximate  outline  of  it. 

Hypotheses  consistent  with  dbote-noted  conditions.-^We  have  only  to  aup- 
pose  that  all  the  waters  of  Lake  Winnebago  Basin  (including  that  of 
the  Upper  Fox)  formerly  drained  to  the  Wisconsin  River ;  that  a  slow 
change  of  level  in  this  region  elevated  the  southwestern  part  and  de- 
pressed the  northeastern  part  till  a  large  lake  was  formed,  which  finally 
overflowed,  forming  the  course  of  the  Lower  Fox.  This  explains  the 
present  doubling  back  in  the  course  of  the  Upper  Fox  and  tributaries, 
and  it  accounts  for  the  close  relation  and  yet  opposite  courses  of  the 
Fox  and  Wisconsin  Bivers.  As  the  level  changed,  the  erosion  at  the 
outlet  could  not  keep  pace  with  it,  and  so  prevent  a  lake  forming,  be- 
cause a  granite  ridge  lies  near  the  surface,  between  the  Wisconsin  and 
Buffalo  Lake.  When  the  Lower  Fox  outlet  formed,  the  loose  material 
covering  the  rocks  rapidly  gave  way,  and  lowered  the  lake-level  down 
to  the  rock,  which  now  keeps  it  at  its  present  level.  The  period  of  this 
change  I  regard  as  post-glacial,  because  this  alluvial  terrace  is  free  from 
glacial  drift;  which  it  could  not  have  been  if  formed  before  in  a  regioa 
like  this,  surrounded  with  glacial-drift  deposit. 

A  similar  change  in  the  course  of  the  Red  River  of  the  North  is  treated 
of  by  me  in  my  report  on  the  Minnesota  River.  (See  Annual  Report  of 
Chief  of  Engineers,  United  States  Army,  for  1875.)  There  the  case  of 
the  Fox  and  Wisconsin  Rivers,  along  with  some  others,  is  referred  to ;. 
all  regarded  as  indicating  a  relative  elevation  at  the  south  and  depres- 
sion at  the  north,  which  has  affected  the  continent. 

Previous  attempts  at  generalization  in  regard  to  the  Fox  River. — The 
only  previous  attempt  at  generalization  of  natural  features  along  the  Fox 
River,  that  I  know  of,  was  made  by  Mr.  John  B.  Pettival,  civil  engineer^ 
in  report  dated  January,  1838,  Doc.  No.  102,  H.  of  R.,  War  Department^ 
Twenty-fifth  Congress,  third  session.  He  says,  ^^That  the  succession 
of  different  valleys  from  Fort  Winnebago  (near  Portage)  to  Grand 
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Chute  (Lower  Fox  Biver)  was  filled  with  water,  making  a  chain  of 
lakes.  The  barrier  of  the  Grand  Chute  beiilg  thrown  open  by  some 
convulsion  of  nature,  the  more  shallow  lakes  were  drained,  and  the 
deeper  remained  sheets  of  water,  and  the  river  a  meandering  drain.' 
He  does  not  seem  to  have  perceived  the  effect  of  such  tributaries  as  the 
Montello  Biver  in  causing  some  of  these  lakes,  but  his  generalization, 
like  mine,  involves  an  idea  of  the^reeent  formation  of  the  outlet  by  the 
Lower  Fox. 

PROBABLE  CHANGE  IN  THE  DRAINAGE  OF  THE  FOUR  LAKES  NEAR 

MADISON. 

A  like  change  of  direction  appears  to  have  taken  place  in  the  drain- 
age of  the  four  lakes  near  Madison,  Wis.  These  lakes  now  drain  to 
Bock  Biver,  but  formerly,  I  think,  to  the  Wisconsin,  along  the  valley  of 
Black  Earth  Creek.  The  summit  between  this  creek  and  the  largest  of 
the  lakes,  Mendota,  is  but  little  elevated  above  the  lake,  and  is  com- 
posed of  the  same  pure  white  sand  as  is  found  along  the  margin  of  this 
lake,  whence  it  was  probably  brought  by  the  former  southwestern  out- 
let. So  little  is  this  upper  portion  of  Black  Earth  Creek  separated  from 
the  lake,  that  some  years  ago  the  building  of  a  road  and  washings  from 
cultivated  land  caused  so  much  submergence  of  fields  near  the  summit, 
by  raising  the  level  of  a  small  lake  about  2  feet,  that  the  owners  of  t#i^<> 
land  cut  a  ditch  to  drain  the  waters  the  other  way  into  Lake  Mendc 
This  led  to  an  injunction  by  a  mill-owner  lower  down  on  Black  Ea  :a 
Creek,  and  after  much  litigation  the  final  decision  of  the  higher  co  irt 
was  that  the  digging  of  this  ditch  must  be  stopped,  and  the  obstractton 
which  caused  the  overflow  removed. 

Explained  by  the  same  hypotheaiSj  which  is  applicable  to  an  extensive 
area. — ^The  natural  change  in  the  direction  of  the  drainage  here  can  be 
explained  by  the  same  hypothesis  made  for  the  change  of  flow  of  the 
Upper  Fox  Biver,  both  of  which  are  a  part  of  a  wide-spread  exhibition 
of  similar  changes.  It  was  flrst  announced  by  me  at  the  Chicago  meet- 
ing of  the  American  Association  for  the  advancement  of  Science,  in 
1868.  It  was  also  reported  by  me  in  outline  in  the  annual  report  of 
the  Chief  of  Engineers  of  that  year. 


CHAPTEB  V. 

METHODS  OF  JBiPROVING  NAVIGATION. 

Preliminary  remarks— Relations  of  the  United  States  and  corporate  companies  to 
the  improvement — Difflcnlties  heretofore  not  appreciated — ;Influences  controlling 
former  plans  and  operations — ^Fntnre  plans  based  on  the  new  data — Improvement  by 
CANALIZATION,  REGULATION,  OR  RECTiPi CATION— Hydranlic  formnlie  applicable— The 
Homphreys-Abbot  formnU  adopted— SmaU  practical  bend  effect— Width  of  rectified 
river  at  low  water  for  different  depths— Slopes  for  nntform  depths  and  different 
widths— Requirements  which  must  be  met  in  works  of  construction  for  river  recti- 
fication, so  as  to  produce  a  desired  navigable  depth  at  low  water — Conditions  de- 
manded at  high  water — ^How  to  begin  the  work  discussed  and  illustrated  bj  exam- 
ple—Section of  regulated  river  for  both  high-water  and  low-water  channels— Farther 
protection  against  scour— Estimate  of  money  and  time  rxquirsd  for  canalizing 
IMPRACTICABLE — Conclusions  to  be  drawn  from  the  success  attending  similar  works 
on  the  Garonne— Example  in  the  case  of  the  Ohio  River— Conclusion  with  regard 
to  canalization  of  the  Wisconsin  Rivei^lMPROVBMENT  by  meaSts  op  reservoirs 
AT  THE  SOURCES— Doubtful  possibility  of  success— Immense  cost— Great  danger  at- 
tending such  works— Method  of  improvement  by  dams  and  LOCKa— Difflcnit  and 
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expensive,  if  not  impracticable— Never  reocom mended,  and  special  data  uut  obtained 
for  depth  to  bed-rc  k — Lhprovembnt  of  navigation  by  means  op  canal  along 
THE  VALLEY — Data  foF  making  location — Provisional  location— Objectionable  fea- 
tures; and  alternate  /e  to  avoid  them— Cuakactbrof  canal  and  LOCKS-^Description 
of  locks,  with  f^  jeral  directions  as  to  constrnction — Bills  of  lock-material— »-Esti - 
mated  cost  of  a  lock — Sommar^  of  cost  of  all  the  lift-locks;  of  all  the  gaard- locks — 
Cost  of  feed-weirs  connected  with  lock;  of  feed-pipes ;  of  cnlverts ;  orwaste-weirs ; 
of  bridges;  of  walling;  of  riprap;  of  grnbbing;  of  clearing  land;  of  engineering, 
the  work  to  be  done  in  two  years — Grand  total  cost — Additional  cost  for  live  feet 
tlraaght — Annnal  expense  of  superintendence  and  repairs. 

PRELIMINARY  REMARKS. 

So  far  iQ  this  report  I  have  been  presenting  the  data  and  experience 
obtained  from  our  surveys,  and  from  the  study  of  previous  operations,  to 
enable  ns  to  meet  the  question  of  further  improvement.  I  have  been 
UDiuflueuced  by  committal  to  any  plan  to  which  consistency  might 
induce  me  to  adhere  beyond  its  intrinsic  merits,  and  I  have  resisted  the 
pressure  for  an  immediate  plan  of  operations  until  I  pould  fully  make  up 
my  mind  as  to  what  was  practicable  by  elaborating  our  data,  and  thiis 
be  enabled  to  make  a  proper  comparison  of  the  Wisconsin  with  other 
rivers  where  improvements  had  been  made,  and  be  enabled  to  arrive  at 
conclusions  that  should  not  be  delusive. 

Relations  of  Hie  United  States  and  corporate  companies  to  the  improve- 
inent — At  the  time  the  work  was  under  my  charge  as  an  officer  of  the 
government,  the  route  from  Green  Bay  to  the  Wisconsin  was  under  the 
control  of  a  private  corporation,  and  ray  investigations  after  1866  were 
designed  to  furnish  a  plan  for  improving  only  the  portion  of  the  route 
along  the  Wisconsin.  It  is  to  that  part  I  shall  confine  my  attention  in 
this  chapter. 

I>ifficultles  heretofore  not  appreciated,--!  have  felt  much  concern  in 
trying  to  find  a  suitable  plan  of  improvement  which  should  be  accepta- 
ble to  the  public,  for,  from  the  first  attempts  at  improvement  till  now, 
as  shown  in  Chapter  III,  the  difficulties  have  not  been  fully  presented, 
if  even  understood.  Year  after  year  responsible  persons  charged  with 
providing  plans  for  making  this  improvement  have  regarded  it  as  an 
easy  matter,  and  in  a  few  instances  have  applied  with  confidence  such 
insufficient  means  as  have  been  productive  of  no  permanent  benefit,  and 
in  fact  so  insignificant  in  themselves  as  to  make  it  a  matter  of  research 
to  find  out  where  they  were  employed. 

Influences  controlling  former  plans  and  operations. — The  neglect  to  at- 
tempt more  improvement  of  the  Wisconsin  arose  mainly  from  the  fact 
that  in  it«  natural  condition  the  navigation  was  so  much  better  than  on 
the  Fox  Rivers,  that  its  improvement  was  not  so  pressing  a  need  as  that 
of  the  other  portions  of  the  route.  The  United  States  law  made  the 
grant  of  lands  proportional  to  the  length  of  the  route,  excluding  the 
distance  along  the  Wisconsin  ;  and  although  the  legislature  of  the  State 
required  one-sixth  of  the  proceeds  of  the  sale  of  the  lands  to  be  applied 
to  the  Wisconsin,  only  a  small  proportion  was  actually  thus  used,  as  the 
whole  was  inadequate  to  the  improvement  of  the  route  along  the  Upper 
and  Lower  Fox  and  the  Portage  Canal.  To  sustain  the  course  adopted 
it  is  probable  the  managers  represented  the  Wisconsin  River  in  the  best 
light  they  could,  and  their  wisdom  cannot  be  questioneit  in  improving 
the  Fox  Rivers  first.  When  the  improvement  passed  to  the  control  of 
a  company  it  was  not  expected  to  improve  the  Wisconsin,  and  its  finan- 
cial necessities  always  inclined  it  to  put  the  best  face  possible  on  this 
river's  navigability.  This  influence  was  also  brought  to  bear  upon  me 
early  in  these  investigations,  to  induce  me  tx)  attempt  something  at  once ; 
H.  Ex.  49 22 
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and  while  distrasting  oar  ability  to  adequately  improve  the  river  itself^ 
I  fiuggested  a  method  of  operating  by  which  it  conld  be  tested  without 
great  expense,  and  at  the  same  time  enable  us  to  find  out  whether  we 
could  use  the  bed  of  the  river  for  making  crossings  from  a  canal  on  one 
bank  to  one  upon  the  other,  should  the  canal  plan  be  adopted. 

Congress,  in  1871,  completed  the  legislation  which  enabled  this  trial 
to  be  made,  but  the  control  of  the  work  had  passed  out  of  my  hands. 
The  engineer  in  charge  consulted  me  ou  the  subject,  and  proposed  to 
follow  my  plan  ;  but  from  the  shoaluess  of  the  river  he  met  with  obsta- 
cles which  compelled  a  modification  of  it,  and  the  success  which  attended 
his  work  in  1871  led  him  to  believe  that  any  required  depth  could  be 
produced  by  improvements  in  theriverbed,  and  my  plan  was  abandoned. 
That  these  pix>mises  of  success  were  illusory  is  apparent  from  sabse- 
quent  experience,  which  has  much  reduced  them,  and  I  believe  they 
must  grow  smaller  until  they  are  of  no  value. 

Future  plans  bated  on  the  new  data. — By  means  of  the  data  obtained 
from  our  surveys  and  investigations,  as  exhibited  by  the  descriptions 
and  tables  in  the  jireceding  chapter,  and  on  the  maps  and  diagrams 
there  enumerated,  we  are  enabled  to  take  up  the  consideration  of  the 
improvement  with  facts  at  our  command  not  possessed  by  any  one  be- 
fore; and,  if  properly  weighed  and  put  together,  they  should  give  us 
more  reliable  conclusions.    These  we  will  now  attempt  to  reach. 

IMPROVEMENT  BY  CANALIZATION,  REGULATION,  OR  REOTIFIOATION  OF 

RIVER. 

The  first  method  which  has  always  suggested  itself  is  that  of  con- 
tracting the  waterway,  thus  increasing  the  depth,  and,  by  confining  the 
action  of  the  water  to  a  narrow  channel,  enable  it  to  keep  this  free  from 
sand  or  other  deposit.  This  method,  when  most  fully  and  successfully 
applied,  consists  in  giving  new  banks  to  the  river  adapted  to  the  end 
sought,  and  is  known  technically  as  the  canalization,  regulation,  or 
rectification  of  the  river. 

Hydraulic  fomiulw  applicable. — The  flow  of  the  water  in  such  regulated 
rivers  is  subjected  to  uniformity  of  conditions  that  admit  of  the  appli- 
cation of  mathematical  formulse,  and  by  these  we  may  approximately 
pro|>ortion  the  dimensions  of  our  proposed  channel  to  meet  the  object 
in  view,  which,  in  our  case,  is  to  obtain  a  continuous  proper  navigable 
depth  at  low  water.  In  the  proposed  problem  ot  rectifying  the  Wiscon- 
sin, the  survey  has  determined  the  volume  and  the  slope  which  the 
present  river  has  and  which  the'  improved  river  should  have,  and  we 
may,  therefore,  give  it  the  width  which  will  maintain  the  desired  depth. 
W^e  have  no  way  of  determining  this  width  except  by  mathematical 
formuliB  or  by  expensive  experiment,  and  we  should,  at  least,  do  the 
best  we  can  with  the  former  as  a  preliminary  step  toward  the  latter. 

There  are  two  specially  important  requirements  of  a  rectified  river. 
It  must  be  small  enough  to  give  the  required  depth  at  low  water,  and 
large  enough  to  carry  off  the  volumes  of  the  floods,  and  arrangements 
must  be  made  to  secure  the  return  of  the  stream  to  the  low-water  chan- 
nel provided  for  the  river  on  its  reaching  the  low-water  stage. 

Here  we  haVlB,  in  seeking  for  the  required  dimensions  by  the  formula, 
to  depend  entirely  u^ion  the  correctness  of  the  factor  in  it  representiui? 
the  sUpe^  the  most  subtle  of  all  the  quantities  entering  it.  Disregard- 
ing for  the  present  the  eft'ect  which  the  new  currents  of  the  improved 
channel  may  have  in  destroying  the  permanency  of  the  river-bed,  we 
see  that  if  the  formula  used  should  not  properly  express  the  effect  of 
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reBistances — that  is,  for  instance,  that  only  part  of  the  slope  used  accord- 
ing? to  the  formula  was  found  actually  necessary  to  carry  off  the  water  iu 
the  reflated  channel — then  the  unemployed  portion  of  the  slope  would 
give  increased  velocity  and  diminish  the  depth.  On  the  other  hand, 
shoald  it  be  found  in  practice  that  more  slope  than  is  called  for  by  the 
formnla  at  high  water  would  be  needed  to  move  the  floods,  we  would 
sabject  our  new  banks  to  inundations  and  dangerous  injury.  Large 
margins  for  safety  in  both  directions  must  be  allowed  for,  at  best,  in 
locating  our  new  banks,  but  we  are  much  less  liable  to  error  from  the 
inapplicability  of  the  formula  tban  we  are  from  the  scour  in  the  river- 
bed destroying  that  uniformity  which  it  is  our  aim  to  give,  and  on  which 
the  applicability  of  all  formulae  is  based.  This  question  of  maintaining 
tb©  uniformity  of  the  bed  will  be  specially  considered  after  we  have 
determined  by  the  formnla  the' proportions  tbe  new  bed  should  have. 

The  Humphreys  and  Abbot  formulce  adopted. — As  there  are  peculiarities 
nnder  which  all  formulae  for  rivers  have  been  deduced,  it  is  generally 
expected  that  the  engineer  iu  adopting  one  shall  establish  its  applica- 
biliry  to  his  case.  Feeling  every  confidence  iu  the  deductions  of  the 
"Physics  and  Hydraulics  of  the  Mississippi,"  by  Humphreys  and  Ab- 
bot, I  yet  endeavored  to  find  confirmation  of  them  on  the  Wisconsin, 
and  especially  on  the  Mississippi,  near  Saint  Paul,  where  the  conditions 
of  the  two  rivers  were  similar,  but  under  circumstances  more  favorable 
to  the  latter  place  for  making  nice  observations.  The  natural  difficulties 
at  both  places  proved  very  great;  so  that  while  everything  we  could 
fairly  conclude  sustained  the  Humphreys  and  Abbot  formulse,  these 
conclusions  were  not  in  themselves  based  upon  observations  that  could 
add  much  weight  to  the  evidence  of  their  truth  given  by  the  authors  of 
these  formulsB,  except  as  to  the  parabolic  law  of  change  of  velocity  from 
surface  to  bottom,  which  was  fully  sustained. 

There  was  no  part  of  the  Wisconsin  River,  as  we  surveyed  it,  where 
uniform  conditions  existed  through  a  distance  that  gave  a  possibility  of 
measoring  the  corresponding  slope,  so  no  direct  test  of  formulas  involv- 
ing slope  coald  be  made.  I  have,  therefore,  taken  several  sections 
where  tbe  volume  was  known,  and  have  applied  the  Humphreys  and 
Abbot  formolsB,  to  see  what  slope  tbe  river  would  have  if  it  were  straight 
and  uniformly  of  that  section.  Irregular  as  these  sections  are,  they 
famish  a  much  nearer  approach  to  uniformity  than  the  average  of  the 
river.  In  a  miyority  of  cases  the  river  is  so  divided  and  spread  out 
that,  as  far  as  the  application  of  formalsB  is  proper,  it  is  divided  into  . 
several  streams.    The  result  is  given  in  the  following  table : 
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Table  of  measurements  on  the  Wisconsin,  with  column  of  calculated  slope,  deduced  by  applica- 
tion of  the  Humphreys- Abbot  formulcBf  ^hotving  the  slope  the  river  would  hare  ifui^forml^ 
of  that  volume  and  section  ;  dimensions  infects 


i 

it 

s 

9 

V- 

Area  of  section. 
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0.95 
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.00019020 

0.63 
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0.05 

7.0 
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4.46 
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0.1 
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0.1 
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1.14 
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0.0 
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1.610 

380 
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5.35 

.00002898 
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0.0 

90.1 
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2680 
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1.41 

.00017040 
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0.0 

22 
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.00018770 
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4.0 
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110         2919 
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.  00019703 
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River  in  two  channels. 

110         4065 

2280 

1.778 

635 
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3.5 

.00009327 

0.4923 

0.7 

Do. 

The  sections  of  the  river  used  in  the  precedinfi:  table  were  taken,  ex- 
cept in  two  cases,  where  the  water-way  was  not  divided  by  islands,  and 
in  most  of  the  cases  the  conditions  were  more  than  usually  favorable  to 
the  flow  of  the  water,  thus  requiring  but  little  slope  of  surface.  In  one- 
third,  however,  the  slope  required,  as  deduced  by  the  formula,  exceeds 
the  average  slope  of  the  river,  and  there  is  no  doubt  that  if  the  sections 
taken  represented  a  true  average  of  the  sections  of  the  river,  the  above 
ratio  of  one-third  would  be  increased.  There  can  be  no  direct  compari- 
son of  these  deduced  slopes  with  the  measured  slopes,  because  these 
latter  are  averages  over  considerable  distances,  while  the  calculated 
slopes  are  only  for  the  immediate  section.  We  can  conclude,  however, 
that  the  formula  contains  the  proper  factors  for  giving  us  the  slope  uo- 
. derail  these  fluctuating  conditions,  since  it  gives  low  slopes  and  high 
slopes,  aa  nearly  as  we  can  ascertain,  under  the  same  conditions  in  which 
they  exist  in  nature.  Having,  then,  the  volume  at  low  water  and  the 
total  descent  of  the  river  fixed,  we  may  reasonably  depend,  to  a  very 
considerable  extent,  upon  the  formuhe  of  Humphreys  and  Abbot  for  de- 
termining the  mean  velocity  and  corresponding  width  and  depth  of  the 
river  when  canalized  or  reduced  to  uniform  conditions. 

Small  practical  bend-effect. — ^In  regulating  the  stream  it  would,  of 
course,  be  best  to  preserve  the  natural  curves  when  not  too  sharp  for 
navigation,  and  even  increase  them,  when  allowable,  for  the  pur(H)se  of 
diminishing  the  slope  by  developing  the  low-water  length  of  the  stream, 
and  also  to  consume  a  portion  of  the  effect  of  this  slope  in  overcoming 
the  resistances  of  the  bends.  Unfortunately,  we  can  do  but  little  in 
this  way,  because  the  width  required  for  the  stream  at  high  water,  iu 
some  places,  will  occupy  the  whole  available  portion  of  the  valley, 
and  we  could  not  allow  the  low-water  channel  to  differ  materially  in 
direction  from  that  at  high  water,  without  subjecting  it  to  be  filled  up. 
The. bend  effect,  in  consuming  the  slope  in  the  rectified  river,  will  be  too 
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small,  as  shown  In  the  preceding  chapter,  to  make  it  worth  while  to 
attempt  to  account  for  it  before  applying  the  deductions  of  the  formula. 
Width  of  rectified  river  at  low  water  for  different  depths. — The  original 
formula  adopted  to  determine  the  width  of  the  regulated  river  of 
required  uniform  depth  is  given  on  page  312  of  the  "  Physics  and 
Hydraulics  of  the  Mississippi,'^  No.  38,  as  follows : 


p  +  W=. 


195  a  s\ 


[0.93  V  +  0.1G7  b^  t?|f 
In  this  W  is  the  width  ;  p  the  wetted  perimeter ;  a  the  area  of  section ; 

1  69 

8  the  slope;  r  the  mean  velocity;  h= --r^=T7r 

'  (r  +  1.5)? 

r  18  tile  mean  radius. 

The  draught  of  water  it  is  proposed  to  have  at  low  water  is  in  the 
neighborhood  of  four  feet,  with  side  slopes  of  1  upon  2,  thus: 


In  this  value  of  &, 


-^- ,  ^ 


In  this  case  i?  =  1.01  IF, nearly;  TT being  the  mean  width,  r  will  be 
the  depth  nearly;  r  W  will  be  equal  to  a;  r=  V     Q  being  the  volume 

of  water  discharged  in  cubic  feet  per  second. 

Substituting  these  values  in  the  equation  {ovp+  VV,  and  solving  with 
reference  to  Wk,  we  have — 

If  _0»1305  bi  Qk^    /0.7267  ^.>0. 1305  64  Q   V 
2r  V        ri      "*"V         2r         J 

In  this  value  of  TTi,  where  the  river  is  as  small  even  as  the  Wisconsin 
at  low  water,  the  second  term  under  the  radical  sign  may  be  omitted, 
and  in  large  streams  both  terms  containing  b  may  be  neglected.  Let- 
ting Q=:  2,800  cubic  feet  per  second,  as  at  low  water  at  Portage,  and 
with  r  varying  from  2  to  10  feet,  we  obtain  the  following  table  ? 

Table  of  icidtha  and  relocitUa  corresponding  to  different  depih$. 


4i 

«i 

a 

1 

a 

1 
.9 

it 

5 

5 

1? 

a. 

5 

< 

3 

790 

1.580 

3 

430 

1,«90 

4 

875 

1,100 

5 

195 

975 

6 

146 

894 

7 

118 

826 

8 

96 

768 

9 

80 

790 

10 

68 

680 

-I 


1.772 
2.170 
2..'>45 
a.  872 
3.131 
3.389 
3.646 
3.888 
4.117 


ii 

is 


Remarks. 


8.915 
8.713 
3.183 
3.591 
3.914 
4.836 
4.5.%7 
4.860 
5.146 


MaxitDitm  velocity  was  obtained  by  increasin};  the  mean  one* 
fourth. 


Slopes  for  uniform  depths  and  different  widttis. — The  mathematical  con- 
dition under  which  the  above  table  has  been  calculated  requires  uni- 
formity of  volume,  slope,  and  cross-section,  giving,  with  an  unchanging 
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bed,  uuiforin  widths  aud  deptbs.  But  as  uniformity  of  depth  is  the 
ensential  for  navigation,  and  as  uniformity  of  bed  and  slope  caoaoi  be 
always,  if  ever,  attained,  we  may,  where  the  river-bed  is  unyielding,  nar- 
row the  width  and  increase  the  slope  and  velocity,  and  still  secure  the 
depth  there,  thus  allowing  us  to  somewhat  widen  the  bed  and  diminish 
the  slope  at  other  places.  How  far  this  may  be  done  is  shown  by  the 
succeeding  table,  giving  slopes  and  velocity  for  a  volume  of  2,800  cubic 
feet  per  second,  so  as  to  secure  a  uniform  depth  of  4  feet,  with  width 
corresponding  to  the  different  mean  velocities  up  to  5.81,  and  maximum 
velocity  of  7.25  feet  per  second,  or  5  miles  an  hour,  which  should  not  be 
exceeded.  This  value  of  «  is  deduced  by  means  of  the  Humphreys  and 
Abbot  formula  (36),  page  312,  •*  Physics  and  Hydraulics  of  the  Missis- 
sippi," as  follows : 

-r(p+  W)  (0.93  V  +  0.167  b|  n?J 
'"l ~i92^-      "  J 

in  which  the  iiuautities  are  the  same  as  noted  in  this  report  when  giving 
the  formula  for  p  +  W. 

Tahlc  of  slopes  and  reloiities  for  a  uniform  volume  of  2,800  cubic  fuel  and  uniform  depth  of 
4  ftety  tvith  torresponding  widths. 


' 

Velocity. 

Slopes. 

Widths. 

Ar<». 

^-. — 

^ 

— 

Kemarks. 

Mean.    | 

Max. 

Sineof  p'-',r 

- 

275 

1,100  1 

2.545  , 

3.181 

i 
0OOS98  '        1.  57 

235 

900  i 

3.111  1 

^^S 

.  000648          3.  4^ 

175 

foo' 

4.000 

5.000 

.  001735  1        9. 16 

150 

600  ! 

4.b66  , 

5.833 

.  003068  J      16. 199 

135 

540 

5.185  ' 

6.471  ' 

.004641  i      24.50 

120 

480  1 

5.810  1 

7.250 

.007214         3&00 

5  mile.s  an 

hour. 

If,  now,  our  problem  were  to  construct  a  channel  which  should  carry 

all  the  low-water  volume  of  the  Wisconsin  Eiver  by  keeping  near  the 

^  natural  slope  of  the  valley,  and  give  a  channel  navigable  for  vessels 

"  drawing  4  feet,  and  without  locks,  we  know  by  consulting  the  last  two 

tables  the  limiting  hydraulic  conditions  which  belong  to  it 

It  must  be  noted  by  those  Investigating  and  considering  this  question 
of  improving  navigation  that  the  above  tables  exhibit  the  best  results 
we  have  any  reason  to  hope  for,  at  low  water,  near  Portage,  even  with 
the  greatest  success  in  works  of  construction.  Everything  that  can  be 
measured  is  given  as  the  result  of  actual  measurements.  The  depths 
and  corresponding  widths,  with  this  volume  and  this  slope,  are  given  in 
the  first  table;  the  variations  the  slope  may  have  with  uniform  depAs 
and  different  widths,  in  the  second  table — both  from  the  best  of  formuto 
for  uniform  motion  of  river-water.  I  have  not  extended  the  presenta- 
tion to  any  but  the  low-water  volume  at  Portage.  For  any  other  low- 
water  volume  at  points  lower  down  on  the  river,  the  widths  for  different 
depths  and  the  same  slope  can  be  obtained  near  enough  for  our  purposes 
by  the  simpleproportion:  As  the  volume  used  in  the  table  (2,800  cubic 
feet  per  second)  is  to  the  other  volume,  so  will  the  corresponding  widths 
be  for  the  same  depth,  &c. 

The  manner  in  which  it  should  be  practically  executed  will  next  be 
considered.  It  is  a  subject  which  may  be  further  considered  in  a  variety 
of  ways,  and  I  take  the  order  which  to  my  mind  appears  most  natural. 
Others  must  makeallowance  for  individual  idiosyncrasies  in  endeavoring 
to  follow  me. 
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I  will  cootinne  to  confine  myself  at  first  to  the  conditions  of  low  water, 
for  this  is  so  common  in  the  Wisconsin,  and  exists  during  so  mach  of 
the  year  when  navigation  is  most  needed,  that  any  plan  which  is  inade- 
quate to  ordinary  low  water  must  be  given  np. 

ItequiretnenU  ichich  must  be  met  in  works  of  construetion  for  river  rectifi- 
cation so  as  to  produce  a  desired  navigable  depth  at  low  water. 

1st.  The  water-way  must  be  so  contracted  as  to  give  the  required 
depth  at  low  water. 

2d.  The  works  for  improving  the  low-water  navigation  must  not  make 
navigation  dangerous  at  higher  stages,  must  provide  for  the  proper  dis- 
charge of  the  water  in  flood-stages,  and  must  secure  the  return  of  the 
river,  at  the  recurrence  of  low  water,  to  the  channel  provided  for  it. 

3d.  The  velocity  of  the  water  at  all  stages  must  be  so  small  as  not  to 
iDJuriously  scour  or  disturb  the  material  forming  the  bed  of  the  improved 
river. 

By  the  data  and  calculations  already  given  it  is  clear  thai  a  greater 
navigable  depth  than  4  feet  is  mechanically  impossible,  without  reduc- 
ing the  average  width  to  less  than  275  feet,  and  this  is  as  narrow  as,  if 
not  narrower  than,  the  interests  of  steamboat  navigation  will  admit.  To 
make  this  contraction  we  must  prepare  entirely  new  banks  for  the  river. 
Experience  on  the  Rhine,  Garonne,  and  elsewhere  in  Europe  has  shown 
that  straight  lines  for  the  banks  should  be  avoided  as  much  as  possible, 
and  that  the  banks  should  be  composed  of  curves  imperceptibly  passing 
from  one  curve  to  another  as  the  curvature  increases  or  decreases  or 
reverses.  One  reason  for  this  is  that  such  disposition  of  the  banks  con- 
fines the  action  of  the  current  to  one  side  of  the  river — the  hollow  of  the 
bend — and  renders  protection  to  the  other  side  less  needed.  In  rivers 
thus  regulated  the  most  difficult  places  for  navigation  occur  at  the  points 
where  the  curve  reverses,  as  the  river  passes  from  one  side  of  the  valley 
to  the  other.  Sharp  bends  should  be  avoided,  because  they  render  re- 
versals of  curvature  more  frequent,  are  more  difficult  to  navigate,  and 
they  produce  more  violent  action  of  the  current  in  scouring  the  banks 
and  bed.  No  fixed  rules  can  be  laid  down  for  determining  the  curva- 
ture, but  it  must  depend  upon  the  judgment  at  each  place  in  meeting 
the  conditions  presented.  In  all  the  bends  the  low-water  channel  is 
naturally  located  on  the  concave  side,  so  that  on  that  side  the  high  and 
low  water  bank  can  be  the  same;  but  in  passing  from  a  bend  on  one 
side  of  the  valley  to  the  other  the  low-water  channel  must  cross  the 
high-water  one,  and  here  great  difficulty  will  be  found  in  freeing  the 
low-water  channel  after  a  flood-stage.    (See  diagram.) 


Conditions  demanded  at  high  water. — Suspending  the  further  consid- 
eration of  the  low-water  channel,  we  will  take  up  that  of  the  proper 
width  for  the  high-water  channel.  It  is  evident  that  to  secure  a  low- 
water  channel  we  most  control  the  course  of  the  river  at  high  water  so 
t&at  it  fhall  not  at  that  time  cut  out  a  new  route  for  the  water,  and 
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leave  our  low- water  chaunel  baried  beneath  tbe  sand  as  the  water  Calls. 
I  have  taken  the  high-water  width  for  the  first  thirty  miles  to  be  that 
of  the  natural  river  at  Skinner's  Bluff,  about  1,200  feet  It  will  have 
to  be  greater  below  that  point,  and  if  it  should  be  necessary  to  have  it 
wider  at  and  above  ISkinner'a  Bluff,  the  natural  river  will  in  places 
require  widening.  The  reason  why  it  may  require  widening  is  that  we 
cannot  leave  the  present  high-water  bed  unchanged,  but  must  put  in  it 
such  constructions  as  shall  make  it  of  a  permanent  form,  sloping  toward 
the  low-water  channel.  The  diminution  of  section  which  these  works 
will  cause  it  is  expected  will  be  compensated  by  the  diminished  resist- 
ances to  the  flow  of  water  in  the  river  of  uniform  width  with  sectional 
area  and  by  the  increased  depth  by  scour  at  shoal  places.  Such  results 
have  attended  river  rectification  elsewhere.  The  high-water  volume  at 
Skinnei^s  Bluff  is  61,200  cubic  feet  per  second;  the  mean  radius,  11.5 
feet;  mean  velocity,  4.46  feet  per  second ;  and  maximum  velocity  about 
6  feet  per  second^  or  4  miles  an  hour.  We  may  expect  the  occasional 
occurrence  of  higher  velocities  at  places,  especially  in  ice-gorges.  The 
bend  effect  of  the  improved  channel  for  high  water  will  be  about  the 
same  as  for  the  natural  river. 

How  to  begin  the  work  discussed  and  illustrated  by  examples, — ^The  nat- 
ural course  of  procedure,  1  believe,  is  to  lay  out  and  build  new  high- 
water  banks  first.  This  is  somewhat  the  way  it  was  begun  in  very  re- 
mote times  by  the  riparians  on  the  Garonne,  for  the  simple  purpose 
of  securing  an  increase  of  cultivable  area;  and  when,  in  the  present 
century,  it  was  taken  up  by  the  Government  of  France  and  pursued 
systematically,  the  contraction  of  the  natural  river  had  in  places  gone 
far  enough  to  enable  the  new  low-water  banks  to  be  begun  so  as  to 
improve  the  low- water  navigation.  The  increase  of  cultivable-land  area 
was  still  an  object  to  be  accomplished,  the  benefit  to  navigation  being 
made  subsidiary  to  it.  Great  care  was  taken  not  to  raise  the  high-water 
banks  so  fast  as  to  prevent  the  free  admission  of  the  silt-laden  water  to 
the  lowlands,  sloughs,  and  marshes  farther  from  the  river.  The  water 
was  allowed  to  course  slowly  through  these  parts,  and  they  were  covered 
with  cross-lines  of  stakes  and  wattlings  and  willow-plantings,  to  catch 
the  suspended  sediment,  and  by  its  deposit  raise  the  level.  So  slow 
was  this  course  of  building  up,  that  from  1833,  at  which  time  the  work 
was  begun  under  M.  Baumgarten,  down  to  1848,  as  reported  by  him, 
only  34  miles  of  the  river  had  been  rectified. 

This  slow  rate  of  progress  would  be  fatal  to  any  similar  attempt  to 
improve  the  Wisconsin.  Moreover,  it  could  not  be  applied  because  of 
the  lack  of  silt  in  the  waters  of  the  Wisconsin,  which  could  be  used  to 
build  up  the  low  lands,  and,  besides,  the  value  of  the  land,  even  if 
gained,  would  not  at  all  equal  the  expense.  Furthermore,  it  may  be 
noted  }iere  that  the  contraction  to  which  the  low- water  channel  of  the 
Garonne  was  subjected  is  not  half  what  will  be  needed  to  obtain  the 
navigable  depth  at  low  water  which  the  navigation  of  the  Wisconsin 
demands. 

Being  then,  from  the  conditions  of  our  problem,  unable  to  realize  the 
benefits  of  the  slow  process  on  the  Garonne,  nor  to  stand  the  delays  in- 
cident thereto  even  if  we  could  realize  the  benefits,  we  are  at  liberty  to 
construct  the  new  high-water  banks  artificially  at  once,  at  such  rate  as  is 
allowed  by  the  means  at  our  command  and  by  the  time  required  for  the 
natural  forces  to  adapt  themselves  and  the  included  river-bed  to  the  new 
banks  given  to  the  river.  Experience  has  abundantly  shown,  in  our  west- 
ern rivers  of  alluvial  beds,  that  if  by  artificial  works  we  deprive  the  nat- 
ural bed  of  a  portion  of  its  area,  the  next  high  flood  enlarges  it  again  by 
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removlDg  an  equivalent  amount  from  some  other  place.  My  own  investi- 
gations of  the  effect  of  the  bailding  of  the  high  bridge- piers  and  embank- 
ment, by  Mr.  Sewall,  at  Saint  Paul,  and  the  building  of  the  levees  on  the 
left  bank  by  thatcity,  show  that  an  equivalent  was  taken  from  the  opposite 
or  right  bank  and  the  included  island.  This  law  of  compensation  is  also 
DOted  by  Mr.  T.  C.  Clarke,  in  his  valuable  report  on  the  construction  of 
the  Quincy  bridge.  It  has  also  been  noted  as  shown  by  the  works  at 
several  other  bridges,  as  at  the  bridge  at  Saint  Joseph,  on  the  Missouri 
Siver,  and  its  auxiliary  works,  and  at  the  Mississippi  bridge  at  the  town 
of  Louisiana,  Mo.  Many  other  places  might  be  named,  but  the  most 
marked  instance  is  that  at  Saint  Louis,  where  the  Mississippi,  with  its 
great  volume,  has  been  confined  to  a  channel  but  little  exceeding  1,500 
feet  in  width  by  works  on  both  sides  and  in  the  bed,  and  where  the 
compensation  is  made  by  excavating  the  bed  at  high  water. 

It  must  be  noted  in  all  these  exami)les  that  the  contraction  was  over 
but  a  small  space  along  the  river,  and  that,  therefcye,  it  was  but  com- 
paratively a  small  work  for  the  river  to  free  itself,  and  that  the  sand 
removed  was  soon  so  distributed  as  to  find  a  resting  place  where  it 
would  not  produce  noticeable  effect.  ^ 

From  the  foregoing  facts  and  remarks  we  see  that  in  building  the  new 
high-water  banks  for  the  Wisconsin,  which  we  should  do  at  low  water, 
we  shall  compel  it  to  enlarge  the  included  space  by  deepening,  and  we 
must  not  build  more  between  any  two  floods  than  the  next  one  can  safely 
clear,  and  from  which  it  can  remove  the  effects  of  the  contraction. 
Suppose,  for  instance,  we  build  5  miles  of  new  high-water  bank  during 
one  spell  of  low  water,  and  that  the  succeeding  flood  be  a  full  one.  The 
enlargement  by  the  moving  of  sand  would  begin  all  along  our  contracted 
portion,  but  would  not  at  first  be  felt  in  any  but  the  upper  portions, 
which  would  supply  the  lower  with  sSnd  as  fast  as  it  was  removed. 
The  enlargement  would,  therefore,  pass  from  the  upper  part  downward, 
and  in  the  mean  time  the  water  must  be  raised  in  the  lower  portion  in 
proportion  to  the  contraction  as  long  as  it  exists.  It  is  obvious,  then, 
that  this  will  set  a  rate  to  our  progress,  for  if  we  build  too  much  we  will 
have  to  raise,  for  each  extension,  the  lower  end  of  the  new  bank  very 
high  to  prevent  its  being  overflowed  and  destroyed  before  the  enlarge* 
ment  by  the  flood  will  have  been  completed,  and,  if  it  stands,  it  will  be 
much  higher  that  the  finally  regulated  river  will  need,  and  we  shall  have 
gained  time  only  at  great  expenditure.  It  must  not  be  left  out  of  sight, 
in  this  connection,  that  the  extreme  floods  in  the  Wisconsin  are  very  rare. 
The  ordinary  flood  only  rises  6  feet  above  low  water;  the  high  ones  10  feet. 
One  has  a  volume  of  29,390  cubic  feet  per  second,  the  other  of  61,200 
cubic  feet  per  second.  Our  river-work  for  high-water  banks  may,  then, 
not  be  fully  tested  for  several  years,  and  it  seems  to  me  that  it  would  be 
very  hazardous  to  build  more  than  .10  miles  at  a  time  until  that  part 
should  have  been  fully  tested  and  adjusted.  Analogous  experience  is 
frequently  had  in  covered  ways  for  streams  in  passing  through  cities, 
which,  having  capacity  suited  to  ordinary  rains,  are  burst  up  and  de- 
stroyed with  much  attendant  .destruction  during  heavy  rainfalls.  Great 
as  are  the  difficulties  of  constructing  the  new  high-water  banks  for  the 
Wisconsin,  which  must  be  continuous  on  one  side,  at  least,  all  the  way — 
often  in  the  present  river-bed  and  sometimes  on  both  sides — let  us  sup- 
pose that  by  perseverance  and  ample  means  they  are  finally  overcome, 
and  that  we  have  a  section  of  high-water  banks  for  10  miles  along  the 
river,  at  the  upper  end  of  the  proposed  improvement,  done,  and  its  ca- 
pability to  maintain  itself  established.  Such  bank  might  be  built  as  an 
ordinary  levee  of  proportions  suited  to  its  height,  and  thoroughly  re- 
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vetted  on  tbe  river  side  with  riprap  stone  or  stone  and  brash.  As  soon 
as  this  10  miles  was  done  the  formation  of  tbe  low-water  channel  might 
be  begun  along  it,  regard  being  had  to  the  fact  that  the  eff^^ct  on  this 
portion,  regulated  for  high  water,  would  be  to  lower  the  bed  through  it 
and  a  short  distance  above,  and  to  raise  it  below,  so  that,  as  the  exten- 
sion downward  was  made,  the  lower  part  of  tlie  first  division  of  10  miles 
would  be  lowered  too. 

Section  of  regulated  river  for  both  high-water  and  loic-water  channeli* — 
We  design  the  area  of  the  section  at  high  water,  for  the  first  30  miles, 
to  be  nearly  that  of  the  natural  high-water  section  at  Skinner's  Bluff; 
for  the  present  canal  should  be  brought  down  to  at  least  below  the 
mouth  of  the  Baraboo  Biver,  and  below  that  there  is  no  considerable 
affluent  for  this  distance.  At  this  bluff  the  width  is  1,180  feet,  with 
average  depth  of  11.6  feet,  giving  an  area  of  13,570  square  feet.  Our 
proposed  low-water  banks  should  be  2  to  3  feet  higher  than  low  water, 
so  that  with  the  least  accession  of  water  we  could  get  a  depth  of  6  feet 
for  navigation.  (The  low-water  banks  prepared  for  the  Garonne  are  9 
feet  above  low  water,  which  is  threa times  that  proposed  here — that  river 
rises  30^feet  above  its  low  water,  so  that  the  ratio  of  the  high  and  low 
water  bed  is  the  same.)  Above  that  height  the  rising  river  should  be 
allowed  to  spread  rapidly,  merely  giving  the  bed  such  a  gentle  slope  as 
will  direct  the  water  back  to  the  low-water  channel  when  the  river  falls. 
This  influenciB  of  the  high-water  bed  will  be  most  needed  at  places 
where  the  low- water  channel  is  crossing  from  the  high- water  bank  on 
one  side  to  that  on  the  other,  I  would  propose  to  give  shape  to  the 
high-water  bed  at  these  places  by  driving  rows  of  sheet-piles  trans- 
versely to  the  stream  between  the  high  and  low  water  banks,  and  cut- 
ting them  off  evenly,  so  as  to  give  a  slope  rising  about  2  feet  between 
the  low-water  channel  and  the  main  bank.  These  piles  would  need  to 
be  bolted  together  by  stringers,  and  protected  by  riprap  down  to  a 
depth  of  from  3  to  10  feet  from  their  tops  on  both  sides,  but  particu- 
larly on  the  lower  side.  The  distances  of  these  rows  apart,  and  the 
depth  to  which  the  piles  must  be  driven,  will  vary  with  circumstances. 
The  low-water  banks  themselves,  when  not  forming  a  part  of  the  high- 
water  banks,  must  be  strongly  built  of  suitable  material,  such  as  heavy 
piles  and  riprap.  Special  precaution  must  be  taken  on  the  Wisconsin 
on  account  of  the  ice,  which  alone  would  have  greatly  modified  the  work 
on  the  Garonne  had  it  had  the  same  climate.  The  same  thing  mast  be 
said  about  the  aid  to  be  secured  from  the  growth  of  willows — for  while 
they  grow  in  both  climates,  it  is  at  a  much  slower  rate  on  the  Wiscon- 
sin than  on  the  Lower  Mississippi,  to  which  latter  climate  that  of  tbe 
Garonne  may  be  compared. 

The  length  of  the  new  low-water-bauk  line  would  on  one  side  equal 
the  length  of  the  river,  and  there  would  have  to  be  two  banks  at  all  the 
places  where  the  low-water  channel  crossed  from  one  high-watAr  bank 
to  tbe  other.  The  tie-liues  between  the  low  and  high  water  banks  would 
have  to  be  at  such  distances  apart  as  to  keep  the  river  in  its  place,  aud 
wonld  be  closer  in  proportion  as  there  was.greater  force  in  the  water  to 
make  a  channel  elsewhere.  On  the  Garonne  these  distances  apart 
varied  from  130  feet  to  325  feet. 

The  two  diagrams,  Plate  Y,  represent  sections  of  the  river  improved 
in  the  manner  here  considered.  No.  1  is  at  a  place  where  the  low-water 
channel  is  in  the  middle  of  a  crossing-place  between  the  high-water 
banks  with  tie-banks  between  the  low  and  high  water  banks,  as  already 
described.  No.  2  is  a  section  where  the* low-water  channel  is  in  a  bend 
on  one  side  of  the  high-water  channel,  the  centrifugal  force  tending  to 
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keep  the  water  in  the  concave  bend.  I  have  in  this  illustration  given 
the  tie-line  the  same  rise  from  the  low-water  bank  to  the  high  water 
bank  opi>o8ite  the  bend,  as  in  the  previous  case,  thns  making  the  slope 
of  the  high-water  bed  toward  the  low-water  channel  only  half  the 
amoaiit  allowed  in  the  first  case.  Kotwithstanding  the  effect  of  the 
centrifngal  force  to  keep  the  deep  water  in  the  hollow  of  the  bend,  it  is 
m)n[ietiine8  insufficient  to  prevent  the  low-water  channel  in  rivers  with 
sandy  beds  from  cutting  across  the  points,  so  that  tie-lines  of  piles  may 
be  needed  there. 

Both  these  sections  have  a  high  water  area  slightly  in  excess  of  that 
we  have  considered  in  our  calculation,  but  are  thus  taken  to  avoid  frac- 
tional dimensions. 

To  give  now,  in  brief,  what  must  be  done  to  secure  a  reliable  and  suf- 
ficient low-water  navigable  depth  in  the  Wisconsin  River  by  contrac- 
tion, we  will  take  the  river  to  have  an  average  width  of  1,2*00  feet  at 
high  water,  and  reduce  it  to  a  width  of  300  feet  at  low  water.  The  low- 
water  tie-banks  must  average  a  distance  apart  not  greater  than  300  feet, 
and  taking  both  sides  of  the  low-water  channel,  an  average  leugth  of 
900  feet ;  that  is,  they  will  be  equivalent  in  combined  length  to  three 
times  the  length  of  the  river.  The  lengths  of  the  low-water  banks  must 
considerably  exceed  that  of  a  single  bank  the  whole  length,  and  this 
excess,  together  with  the  protections  to  the  high-water  banks,  will  re- 
quire folly  as  much  work  as  another  low- water  bank  the  length  of  the 
river.  The  contracting  and  protecting  works  will  then  reach,  in  com- 
bined length,  five  times  the  length  of  the  river,  or  690  miles,  or  3,115,200 
linear  feet.  No  matter  how  built,  this  would  cost  in  the  neighborhood  of 
$3  per  foot,  or  $9,315,600.  Jn  this  estimate  the  cost  of  building  the 
high-water  banks,  which  I  have  proposed  in  order  to  limit  the  field  of 
operations  for  maintaining  a  low-water  channel,  is  not  included.  It  is 
not  a  necessity,  but  if  it  is  not  built,  the  extent  of  the  low-water  con- 
trolling works  must  be  largely  increased  above  what  I  have  allowed. 
The  progress  of  the  work  itself  must  be  slow  and  tentative,  waiting  for 
the  conforming  changes  of  the  river. 

Further  protection  against  scour, — With  all  these  works  thoroughly 
constructed  and  protected  so  as  to  withstand  the  floods,  others  must  be 
used,  if  necessary,  to  prevent  any  local  scour  at  high  stages  at  points 
where  the  current  from  any  temporary  or  local  cause  may  become  un- 
usually strong,  for  the  material  thus  scoured  would  be  deposited  at  some 
other  place,  aud  probably  in  our  low-water  channel  at  the  crossings. 
Whether  such  action  could  be  prevented  or  not  could  only  be  proved  by 
a  long  and  expensive  trial  of  some  systematic  plan  like  that  I  have  pre- 
sented. Experience  on  the  Ganges  Canal  shows  that  inadmissible 
scour  took  place  on  sandy  beds  where  the  slope  exceeded  15  inches  per 
mile.  This  great  canal  has  a  volume  of  6,750  cubic  feet  per  second.  It 
is  140  feet  wide  and  10  feet  deep. 

The  danger  that  results  from  too  much  scour  is,  that  deep  holes  form 
iu  some  parts,  with  corresponding  deposits  in  others,  thns  destroying 
the  nnitbrmity  of  the  channel.  At  places  of  deposit  the  low-water 
channel  will  become  engorged,  the  surface  of  the  water  will  be  raised 
ftnd  spread  over  our  low-water  controlling  works,  so  that  the  navigable 
depth  will  be  lost.  The  average  slope  is  18  inches  per  mile,  and  to  get 
a  depth  of  4  feet  we  must  have  a  velocity  (calculated)  at  not  less  than 
3  miles  an  hour.  To  get  10  feet  of  depth  on  this  slope,  we  must  have 
a  maxJQium  velocity  (calculated)  not  less  than  5  mih's  an  hour,  and  this 
depth  at  least  is  what  we  know  the  Wisconsin  has  at  high  water,  on  an 
average  slope  of  18  inches  per  mile.     Whatever  the  velocit|^jf 
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(whether  more  or  less  thau  5  miles  an  hour),  we  have  the  aatbority  of 
Major  Baker,  of  the  Koyal  Engineers,  as  quoted  below  from  Colonel 
Cautley's  re|>ort  on  the  Ganges  Canal,  that  the  maintenance  of  a  sandy 
bed  on  this  slope,  with  this  depth,  was  impossible,  without  involving 
extraordinary  expense,  which,  rather  than  undertake,  he  modified  many 
miles  of  canal  alreatly  constructed,  so  as  to  reduce  the  slope  to  15 
inches  per  mile.  Even  this  reduced  slope  has  since  been  found  too  great 
On  the  Wisconsin,  then,  we  shall  have  to  succeed  in  maintaining  a 
sandy  bed  where  the  volume  reaches  60,000  cubic  feet  per  second, 
wheu^  with  the  same  kind  of  bed  and  a  volume  not  to  exceed  7,000 
cubic  feet  a  second,  the  English  engineers  abandoned  the  attempt, 
although  having  at  their  command  the  cheap  labor  of  the  millions  of 
people  of  the  Indian  Empire.* 

ESTIMATE    OF    MONEY    AND    TIME    REQUIRED    FOR    CANALIZINa    THE 
RIVER  IMPRACTICABLE. 

In  preparing  the  method  of  canalizing  the  Wisconsin  now  presented 
so  as  to  endeavor  to  meet  the  requirements  of  the  case,  it  was  with  a 
view  to  making  an  estimate  of  the  cost  and  the  amount  of  time  required. 
What  appeared  as  the  most  certain  and  direct  in  its  results  has  been 
chosen.  Notwithstanding  this,  the  uncertainties  as  to  length  of  time 
required,  owing  to  the  varying  conditions  of  the  river  from  year  to  year, 
prevent  any  reliable  estimate  of  expense  being  made,  even  if  the  method 
itself  was  sure  of  success.  The  weight  of  experience  elsewhere,  how- 
ever (of  which  I  shall  next  givja  some  example),  is  against  the  probable 
success  of  the  method. 

To  enable  the  difficulties  to  be  more  easily  comprehended,  I  have 
added  to  the  text  Plate  VI,  showing  a  few  characteristic  low- water  sec- 
tions, enumerated  below: 


fe 

l 

Y 

'       . 

^    1 

h 

g 

a    ' 

^ 

^•fl 

I    1 

|l 

|l 

Remarks. 

1    1 
^    1 

1         1 

a     1 

1 

1 1 

5 

1460 

S.51 

At  sand-bar  joflt  abore  Baraboo  River 

2 

7 

1)280 

4.74 

3 

Ui  1 

2730 

9.1 

4  1 

17}  1 

2334 

1.14 

Across  a  sand-bar. 

5  1 

le 

3034 

5.35 

6  ' 

19|  < 

26e0 

1.41 

Across  a  bar. 

7 

83    1 

17*2 

2.43 

8 

34    ' 

1 

2207 

1.12 

Bar  Jnst  above  Honey  Creek. 

•Colonel  Caatley,  of  the  Royal  EajjineeM,  ia  hU  report  upon  the  Gaages  Caoal 
works,  vol.  1,  page'lS)9,  quotes  Major  Baker,  of  the  Koyal  Engineers,  as  follows:  **The 
blopeof  18  inches  per  mile  was  under  any  circnmstances  excessive,  but  its  maintenance 
on  a  good  soil,  aide<l  by  artiticial  expedients,  was  by  no  means  considered  to  be  an 
impossibility,  or  likely  to  involve  expenses  of  an  extraordinary  nature  ;  this  could  by 
no  means  be  the  ca^te  when  the  water  was  brought  in  direct  connection  with  sand,  or 
with  lighter  varieties  of  soil  that  the  admixture  of  sand  leads  to,  nor  could  the  design 
for  the  masonry-works  be  'Oiisidered  appropriate  to  a  channel  where,  although  the  sur- 
face of  the  bed  might  exhibit  some  trifling  signs  of  du -ability,  every  foot  in  depth  of 
excavation  for  laying  in  the  foundations  plunged  deeper  and  deeper  into  sandv  soil 
The  necessities  for  moilitication  not  only  in  width  of^  wat«r-waj  but  in  depth  and 
solidity  of  foundations  became  under  this  evil  apparent;  and,  although  from  the  ad- 
vanced state  of  some  of  the  works  in  the  neighborhood  of  Mungloor  and  Libnrheri,  a 
redisposition  of  slope  became  somewha*;  inconvenient,  as  necessitating  an  alteration  of 
work  which  had  already  been  done,  I  determined  at  once  to  remodel  the  whole  of  the 
slope  on  a  reduction  of  3  inches  to  the  mile  from  the  Rooxkee  i^|l^i<te4^C^'^?Y^"*" 
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Also  Plate  VII,  showing  aboat  3  miles  of  river  near  Honey  Ureek. 

Plate  VIII,  showing  aboat  3  miles  of  river  near  Mascoda. 

Plate  IX,  showing  about  3  miles  of  river  at  the  month. 

The  mails  attach^  to  this  report  show  the  whole  river. 

Condusians  to  be  drawn  from  the  success  aitending  similar  works  on  the 
Oaronne, — I  have  cited  heretofore  the  case  of  the  rectification  of  the 
Garonne,  becanse  it  is  one  of  the  most  snccessfal  examples  of  this 
method  of  improvement.  Col.  W,  B.  Merrill,  United  States  Engineers, 
in  his  report  to  the  mayor  df  Saint  Louis,  in  1869,  in  regard  to  the  rec* 
tiflcation  of  the  Mississippi  Biver  at  that  point,  says  of  it,  after  snch 
investigation  of  Eoropeau  examples  as  his  opportunities  enabled  him 
to  make : 

From  all  that  I  have  been  able  to  gather  from  every  source  accessible  to  me,  the  river 
Garoooe  is  the  most  complete  specimen  of  a  regulated  river  to  be  found  anywhere, 
representing  the  most  successful  modem  practice.  The  study  of  this  river  is  particu- 
larly valuable,  as  the  AnmaU$  {des  PonU  et  CkaMstes)  record  its  condition  prior  to  the 
commencement  of  any  work  of  improvement,  and  give  a  very  complete  history  of  the 
works  and  their  effects  from  1833,  when  they  were  begun,  to  1648,  when  a  large  por- 
tion of  the  river  (34  miles)  bad  been  successfully  treat^.* 

The  full  account  of  this  work  on  the  Garonne  up  to  1818  is  given  in 
the  memoir  of  M.  Baurogarten,  of  which  Colonel  Merrill  presents  au 
abstract.  This  work  I  have  consulted  and  had  completely  translated. 
The  following  compsftison  of  tlie  Wisconsin  with  the  Garonne  is  pre- 
sented, supposing  the  Wisconsin  rectitied  to  give  a  depth  of  4  feet  at 
low  water. 

Table  of  corresjtondinff  data  for  the  Garonne  Ricer  and  for  the  Wisconsin,  rectified  to  four 

feet  depth  at  low  water. 


Garonne.  Wisconsin. 


I  I 

Average  slope  per  mile J  1.4  feet |  1.5  feet. 

Volume  at  ordinary  low  water |  5.800  cubic  feet ,  2,800  cubic  feet  per  second. 

Volume  at  bifth  water 27-2.700  feet 61,200  cubic  feel  per  second. 

Klse  from  low  ta  bleb  water  .; '  *30feet j  10  feet 

Low-water  width  of  rectified  river -  570feet 375  feet. 

liigb-water  width  of  rectified  river 1,950  feet 1,180  feet. 

I>raa^ht  at  extreme  low  water Depth  not  )^ ven,  navi-  |  4  feet  wanted. 

gati<m  suspended,      i 


''  A  fiood  of  33.6  feet  is  mentioned  by  M.  Baumgnrten,  but  tbe  corresponding  volume  i»  not  given. 

f 

To  which  may  be  adde<l  that  tbe  navigation  of  the  natural  river,  in 
both  cases,  is  suspended  at  low  water ;  that  the  rate  of  progress  of  the 
rectification  of  the  Garonne,  after  being  regularly  undertaken,  was  only 
three  miles  per  annum ;  that  the*  land  reclaimed  on  the  Garonne  was  of 
great  value,  while  it  would  be  of  very  little  value  on  the  Wisconsin ; 
that  there  is  little  ice  on  the  Garonne,  and  a  good  deal  on  the  Wisconsin. 

From  this  comparison  we  see  that  with  such  rectification  of  the  Wis- 
consin as  the  Garonne  has  received  we  should  not  get  at  low  water 
more  than  2J  feet.  (See  pi^eceding  table  of  calculated  depths  and 
widths.) 

Example  in  the  case  of  the  Ohio  River, — Tbe  works  of  improvement  on 
this  river,  in  the  space  between  Pittsburgh  and  Cincinnati,  466  miles, 

*  Mayor's  message  to  the  city  council  of  the  city  of  Saint  Loois,  April  session,  18CU, 
and  other  docnnients ;  also  report  of  Col.  E.  W.  Merrill,  major  Engineers  and  brevet 
colocel  United  States  Army,  on  the  harbor  of  Saint  Louis,  which  includes  the  report 
of  Capt.  T.  J.  Cram,  United  States  Topographical  Engineers,  made  in  1844,  and  the  re- 
port of  Robert  E.  Lee,  lieutenant  Engineers,  made  in  1837-33,  on  the  harbor  of  Saint 
Louis.  Printed  for  the  city  council.  Saint  Louis;  George  Knapp  &  Co.,  book  and  job 
printers  and  binders,  1869,  p.  21. 
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are  one  of  the  best  illustrations  of  iaiproving  low-^ater  Davigation,  by 
contracting  the  flow  of  the  water,  which  we  have  iu  this  ooantrj.  This 
part  of  the  Ohio  resembles  the  Garoone  maeh  mow  than  the  VViaeon- 
sin  does.  The  range  between  high  and  low  water  is  35.6  feet  at  Pitts- 
burgh, and  62.5  feet  at  Cincinnati.  The  eoarse  material  forming  the  bed 
is  due  to  the  heavy  sooaring  and  transporting  power  <^  the  laige  hi^- 
water  volumes  and  depths.  The  work^  on  the  Ohio,  however,  have  not 
been  as  systematic  as  in  the  case  of  the  Garonne. 

The  pnblic  improvement  of  this  river  wa»  considered  by  oar  goveni- 
ment  as  early,  at  least,  as  1803 ;  for  on  April  4,  of  that  year,  the  Secie- 
tary  of  the  Treasury,  Albert'  Gallatin,  referred  to  it  in  a  report  wkkA 
was  printed  by  the  Senate.  In  1822,  a  board  of  engineers,  consisting 
of  General  S.  Bernard  and  Maj.  J.  G.  Totten,  reported  upon  its  improve- 
ment.* This  report  compares  the  river  to  the  Loire,  and  recommeadfi 
low  dikes  to  contract  the  stream.    They  say : 

The  expedient  proposed  above  for  obtainiDg  a  greater  draught  of  water  in  the  Ohio 
is  the  only  one  we  can  devise.  The  board,  however,  are  not  sangaine  in  their  belief  in 
its  efScacy  in  all  cases  requiring  remedy.  It  is  certain  that  by  the  dikes  aod  narro^w 
passatces  the  water  may  be  deepened  at  any  required  point,  but  it  is  to  be  feared  that 
in  some  places,  at  leasr,  the  locality  may  be  such  that  the  very  materials  thus  earned 
off  by  the  rapid  waters  may  be  deposited,  when  they  become  comparatively  quiescent, 
in  such  a  way  as  soon  to  form  a  new  bar  below.  The  very  great  importance  of  the 
object  in  view  and  the  want  of  any  other  resource  will  nevertheless  justify  an  experi- 
ment. 

The  first  experimental  dam  to  overcome  a  sand-bar  was  begun  by  Maj. 
S.  H.  Long,  at  Henderson  Island,  200  miles  below  Louisville,  and 
completed  in  1825.  It  was  402  yards  long,  and  cost?  $3,778.93.  It 
was  considered  a  success.  The  improvement  of  the  river,  by  remov- 
ing snags,  was  begun  about  the  same  time.  The  building,  of  wiog- 
dams  at  various  places  was  begun  and  continued  from  this  time  annu- 
ally up  to  1839;  the  appropriations  varied  Irom  $3,000  to  $100,000,  but 
a  great  deal  of  the  money  was  expended  in  removing  snags  and  rocks. 
The  reports  of  the  engineers  in  regard  to  the  efiTect  of  the  dams  were 
generally  hopeful  as  to  what  would  ultimately  be  the  result  when  the 
work  should  be  thoroughly  completed.  But  little  benefit,  however,  was 
rendered,  and  the  breaking  and  giving  way  of  dams  were  continually 
reported.  In  1839,  Capt.  John  Sanders  submitted  an  estimate  of 
$312,000  for  building  dams  in  1840. 

In  1842,  Capt.  G.  \V.  Hughes,  United  States  Topographical  Engineers, 
in  an  inspection  report  (Doc.  No.  50,  H.  K.,  War  Department,  Tweatj- 
seventh  Congress,  third  session),  gives  a  less  hopeful  account  of  the 
improvement.  The  usual  appropriations  were  made  for  the  years  1842, 
'43,  '44.  In  1843,  Captaiu  Sanders-  estimated  that  it  would  take 
$2,000,000  to  complete  the  improvement  so  as  to  give  a  miuimum 
draught  of  2  feet  between  Pittsburgh  and  Louisville.  No  further  ap- 
propriations were  made  till  1853,  when  $90,000  was  appropriated  for 
the  Cumberland  dam.  This  dam  well  illustrates  the  difficulty  of  makiug 
a  dam  across  the  sandy  bed  of  a  river. 

Mr.  Charles  A.  Fuller,  agent  for  the  Ohio,  examined  in  1853  the  dams 
previously  built  and  needing  repairs,  besides  localities  requiring  several 
additional  ones.  Wherever  th€^y  were  built  on  sandy  bed,  as  was  tli6 
case  with  those  below  Louisville,  they  were  in  a  very  dilapidat^^d  con- 
dition. The  Board  of  Topographical  Engineers,  Kearney,  Long,  and 
Turnbull,  ill  the  annual  report  for  1854,  advised  the  abandonment  of 

*  Transmitted  by  President  Monroe  to  House  of  Representatives,  January  22, 1823, 
and  printed,  without  plans,  by  Gales  &  Seaton,  1823,  as  Document  No.  35. 
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all  the  dams  iu  the  parts  where  the  bed  is  sandy,  except  the  Cumberland 
dam,  and  thought  the  only  resource  to  be  dredging  at  the  shoals  after 
erery  high  water.  The  gap  in  the  Cumberland  dam  was  filled.  In  1854; 
Agent  Fuller  partially  repaired  the  dams  in  the  Cpper  Ohio,  nsing  800 
tons  of  stone.  I  believe  no  further  work  was  done  till  1867,  when  ap- 
propriations were  again  made  and  have  since  been  continued. 

In  1806,  Mr.  W.  MilnorEoberts  commenced  an  examination  and  survey 
of  the  Ohio,  and  subsequently  prepared  a  plan  for  a  thorough  improve- 
ment. We  have  his  final  report,  printed  as  H.  Ex.  Doc.  No.  72,  Forty-first 
Gougress,  third  session,  dated  April  21,  1870— a  book  of  198  pages. 
Besides  preparing  the  report,  Mr.  Koberts  had  charge  of  the  improvement 
by  dams  in  1867,  1868,  and  1869. 

He  says : 

Former  reports  to  the  department,  made  some  years  af(0  by  different  eDgineers  and 
later  by  myself,  coocar  in  the  opinion  that  the  system  heretofore  adopted,  to  improve 
the  aayigaticiu  by  means  of  riprap  dams,  although  beneficent  and  usetul,  especially  at 
low-water  navigation,  does  not  meet  the  requirements  understood  as  belonging  to  the 
radical  improvement  of  the  whole  river.  *  *  *  AH  that  has  been  promised  or  hope<l 
for  under  this  system,  without  the  aid  of  artificial  reservoirs,  has  been  an  increase  of 
18  to  18  inches  in  the  uataral  river. 

Mr.  Roberts  then  gives  a  very  thorou^^h  and  exhaustive  discussion  of 
the  other  plans  of  improvement,  and  concludes  that  low  dams  requiring 
locks  of  about  6  feet  lift  furnish  the  best  means  of  obtaining  the  desired 
navigation.  He  does  not  consider  a  continuous  canal  along  the  river, 
because  it  would  not  be  an  improvement  of  the  Ohio;  but  it  may  be 
stated  here  that  it  would  be  a  very  expensive  work  on  account  of  the 
difficulty  of  crossing  the  numerous  large  affluents. 

Col.  W.  E.  Merrill,  United  States  Engineers,  who  has  since  had 
charge  of  the  Ohio  improvement,  substantially  agrees  with  Mr.  Eoberts 
as  to  the  necessity  tor  dams  and  Ipcks,  proposing,  however,  to  adopt 
movable  dams  instead  of  fixed  ones.  This  is  a  method  which  Colonel 
Merrill  has  thoroughly  studied  as  practiced  in  recent  years  on  some  of 
the  rivers  of  France,  and  he  thinks  it  well  adapted  to  the  Upper  Ohio. 
(Si^  Annual  Report  of  Chief  of  Engineers  for  1874,  pp.  406-410.) 

Mr.  Koberts,  1  believe,  did  no  work  at  the  Cumberland  dam,  iu  which 
a  new  break  occurred  after  it  was  repaired  by  Agent  0.  A.  Fuller.  Col- 
onel Merrill  repaired  this  break  only  to  have  a  new  one  occur  at  a  suc- 
ceeding high  water.  Such  has  been  the  experience  in  many  dams  on 
beds  ot  movable  material. 

Conclusion  tcith  regard  to  canalization  of  the  Wisconsin. — It  seems  to 
me,  from  what  I  have  presented  in  this  chapter,  that  no  satisfactory^ 
improvement  on  the  Wisconsin  can  be  made  by  any  system  of  contrac- 
tion or  rectification. 

It  has  been  shown  that  it  is  a  kind  of  improvement  that,  wherever 
applied  and  however  successful,  requires  an  amount  of  time  that  the 
present  wants  of  transportation  cannot  wait  for  in  this  case;  that  it  has 
never  succeeded  to  any  extent  in  this  country  nor  in  any  other  where  the 
river's  slope  was  as  great  as  18  inches  per  mile,  the  most  favorable  case 
being  that  of  the  Garonne  River,  in  the  south  of  France,  having  this 
slope,  but  whose  navigation  is  suspended  at  low  water ;  that  works  of 
contraction  in  the  sandy  bed  of  the  Ohio  River  have  been  tried  and  given 
up  by  successive  engineers;  and,  lastly,  that  tne  attempt  to  give  requisite 
stability  to  such  sandy  beds,  tried  in  India  under  the  most  favorable  cir- 
cumstances of  engineering  skill  and  abundant  and  cheap  labor^  has  been 
pronounced  impracticable. 
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niPROVEMBNT  BY  MEANS  OF  RESERVOIRS  AT  THE  SOURCES. 

A  project  of  this  kind  was  suggested  by  Mr.  G.  D:  Westbrook,  jr.,  in 
his  report  to  the  Fox  and  Wisconsin  Improvement  Company,  in  Decem- 
ber, 1854.    He  says : 

That  remedy  is  the  location  of  a  dam  npon  the  upper  waters  of  the  Wisconsin,  where 
the  public  lands  have  not  as  yet  been  brought  into  market,  that  will  create  a  reaervoir 
in  which  a  sufficient  quantity  may  be  stored  from  the  high  water  in  the  spring  of  the 
year,  to  maintain  an  equable  supply  throughout  the  dry  season  sufficient  for  the  nnio- 
terrupted  navigation  of  the  stream.  Assuming  this  extra  supply  to  average  100,000 
cubic  feet  per  minute  (1,666  cubic  feet  per  second),  a  dam  20  feet  in  height,  flowiofif 
100  square  miles,  would  be  sufficient.  The  cost  of  such  a  structure,  in  comparison  with 
its  results,  would  be  too  insignificant  to  require  an  estimate  of  its  probable  amoaut, 
until  it  is  determined  by  actual  survey. 

Mr.  Westbrook  assumes — 

That  a  sufficient  supply  of  water  for  steamboat-navigation  is  had  in  this  stream, 
except  from  the  middle  of  August  to  the  latter  part  of  October,  when,  in  common  with 
all  western  rivers,  so  many  interruptions  exist,  precisely  at  the  period  when  their 
Kervices  are  most  needed,  that  they  fail  to  meet  the  wants  of  the  growing  West,  and 
are  superseded  to  a  considerable  extent  by  railroad  transportation.  • 

Allowing  the  period  Mr.  Westbrook  provides  for  to  be  75  days,  it 
would  take  10,800,000,000  cubic  feet. 

Doubtful  possibility  of  siiccess.^^The  data  obtained  from  our  survey  in 
1867  enable  us  to  deal  with  this  question  with  more  definiteness.  If 
good  navigation  is  to  be  made  on  this  river,  it  must  be  by  some  plan 
which  shall  not  fail  in  ordinary  low-water  years  at  least,  and  so  we  may 
take  the  year  1867,  which  was  observed,  as  a  test  case.  The  available 
depth  at  low  water  of  that  year  was  certainly  not  greater  than  IJ  feet 
There  were  93  days  that  year  when  the  water  was  between  low  water 
and  1  foot  above;  58  days  when  it  was  between  1  foot  and  2  feet  above 
low  water ;  and  30  days  when  it  was  between  2  and  3  teet  above  low 
water.  Allowing  that  each  foot  of  rise  would  give  us  an  additional 
foot  of  navigable  depth  (too  favorable  a  supposition),  and  supposing 
that  during  the  periods  just  named  only  half  the  quantity  which  we 
have  determined  to  be  necessary  to  raise  the  natural  river  each  foot  on 
the  gauge  would  be  required  after  a  partial  rectification  (also  a  favor* 
able  supposition),  we  see  that  at  Skinner's  Bluff,  according  to  the  table 
in  Ohapter  IV  of  volumes,  at  all  stages  at  Skinner's  Bluff,  we  would 
require — 

5,850  cnbic  feet  per  second  for  93  days ; 
3,130  cnbic  feet  per  second  for  58  days; 
1,130  cubic  feet  per  second  for  30  days; 

or  a  total  amount  at  Skinner's  Bluff,  to  secure  4}  feet  draught  on  the  most 
favorable  supposition,  of  65,619,936,000  cubic  feet.  But  if  the  nataral 
river  were  improved  in  this  manner,  we  should  be  compelled  to  supply 
double  the  above  amount  near  the  mouth. 

Immense  cost. — The  reservoir  capacity,  then,  would  have  to  be  about 
twelve  times  greater  than  that  estimated  by  Mr.  Westbrook.  If  such 
reservoir  is  not  absolutely  impossible,  it  must  be  nearly  so,  and  it  is  a 
sufficient  estimate  of  what  it  would  cost  to  state  that  it  more  than 
ninety-nine  times  exceeds  the  storage  capacity  of  the  water-works  for 
supplying  New  York  City. 

Oreat  danger  attending  suth  works. — It  seems  unnecessary  to  discuss  far- 
ther the  project  of  keeping  up  navigation  in  the  natural  river  by^nieans 
of  reservoirs,  to  retain  the  water  in  seasons  of  surplus,  and  distribate 
it  to  supply  deficiencies  in  dry  seasons.  If  the  plan  of  making  a 
thoroughly  regulated  or  rectified  river  could  be  shown  to  be  practicable, 
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tbere  wonld  bo  much  less  volume  required  to  raise  it  during  low  stages, 
and  it  might  be  well  enough  to  consider  the  question  of  reservoirs  iu 
connection  with  that  method.  But  if  any  other  method  can  be  designed, 
it  will  be  advisable  not  to  adopt  the  plan  of  reservoirs  with  their  land- 
damages,  their  costly  construction,  maintenance,  and  use,  and  the  ever- 
to  l>e  endured  dread  of  destruction  by  the  giving  way  of  the  dams  and 
the  deluging  of  the  valley  below. 

METHOD  OF  IMPROVEMENT  BY  DAMS  AND  LOCKS. 

Difficult  and  expensive,  if  not  impracticable. — The  difficulty  of  con- 
structing dams  in  the  bed  of  such  a  sandy  river  is  very  great.  The 
scour  on  the  lower  side  would  probably  remove  the  sand  down  to  the 
bedrock,  and  the  construction  of  cribs  filled  with  stone  and  well  pro- 
tected by  riprap  reaching  down  to  the  rock  would  then  be  necessary  to 
^ive  permanence.  Such  dams  were  built  across  the  sandy  bed  of  the 
Upper  Wabash  Eiver  in  Indiana,  and  it  was  found  that  after  giving 
way  once  or  twice,  the  thini  construction  would  generally  stand,  because 
the  d4bri8  of  the  tirst  two  dams  filling  into  the  place  scoured  out  below 
them  made  a  foundation  and  an  apron  for  the  dam  reaching  down  to  the 
bed-rock. 

Where  exi>erience  has  shown  that  dams  could  be  built  on  sandy  beds, 
they  have  been  constructed  only  at  a  great  expense.  There  is  almost  a 
certainty  that  the  space  above  the  dam  will  fill  up  with  sand  to  the  level 
of  the  top,  so  that  the  pools  in  low  water  could  not  be  navigated. 

These  dams  on  the  Wisconsin  would  have  to  be  frequent  on  account 
of  the  slope  of  the  river,  being  IJ  feet  to  the  mile,  so  that,  with  locks 
lifting  7  feet,  they  would  i>robably  be  as  near  as  every  5  miles,  23  of 
them  being  thus  required.  This  number,  with  their  very  considerable 
lengths  across  the  overflowed  valley,  would  make  them  very  expensive, 
even  if  good  foundations  existed.  Finally,  we  must  take  into  the  ac- 
count that  such  works  will  be  exposed  to  all  the  power  of  extraordinary 
floods. 

Never  recommended^  and  special  data  not  obtained  for  depth  to  bed-rock. — 
I  Lave  never  known  any  one  to  recommend  locks  and  dams  for  the  Wis- 
consin below  Portage,  and  I  have  not  thought  it  worth  while  to  try  to 
present  an  estimate  of  the  cost  of  such  improvement  or  of  the  time 
required  to  build  it.  Special  location  of  the  dams  and  borings  to  the 
bed-rock  must  precede  any  reliable  attempt  at  an  estimate.  My  limited 
means  would  not  allow  of  my  making  these,  even  if  I  had  thought  that 
such  a  plan  had  any  probable  feasibility,  and  I  think  it  has  not. 

IMPROVEMENT  OF  NAVIGATION  BY  MEANS  OF  CAN  AT.  ALONG  THE 

VALLEV. 

Data  for  making  location. — ^^Vhen  the  survey  was  made  iu  1867,  the 
object  was  to  get  a  good  hydrographical  and  topographical  knowledge 
of  the  course  of  the  stream,  with  a  view  to  planning  works  of  improve- 
ment in  the  bed  of  the  river.  The  impossibility  of  doing  anything  with 
our  dredge  or  scraper  boat  was  pretty  well  demonstrated  in  that  year, 
and  the  results  of  the  survey  soon  made  plain  the  great  diflBculty  of  im- 
proving the  river  by  canalization  or  any  of  the  other  methods  treated 
of  in  the  preceding  parts  of  this  chapter.  Therefore,  in  1868, 1  directed 
examinations  to  be  continued,  so  as  to  obtain  a  more  definite  idea  of  the 
margins  of  the  flood -plain,  of  the  heights  of  the  terraces,  &c.,  with  a  view 
to  a  survey  for  locating  a  canal  and  preparing  estimates.  In  1869  I 
H.  Ex.  49 23  .  T 
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made  a  reconnaissance  of  tbe  valley,  assisted  by  Mr.  Jacob  Blickens- 
derfer,  jr.,  a  distinguisbed  civil  engineer,  and  one  well  versed  in  canal- 
construction.  The  funds  at  my  command  did  not  admit  of  making  a 
thorough  survey  for  canaMine,  so  we  made  as  good  a  location  on  oar 
maps  as  the  information  we  had  allowed,  and  constructed  an  approxi- 
mate profile  of  this  line  from  which  to  estimate  the  amount  of  excava- 
tion and  embankment.  This  profile  was  made  by  means  of  the  level- 
notes  of  the  survey  of  18t»7,  which  gave  the  river-slope  and  bottom- 
lands and  the  heights  of  the  terraces  generally.  We  also  had  the  pro- 
file of  the  railroad  along  the  bank.  The  uniform  character  of  the  valley 
enabled  us  to  make  this  profile  with  some  degree  of  reliability. 

Provisional  location. — The  location  proposed  for  the  canal  is  shown  on 
the  small  general  map.  This  map  also  shows  a  profile  of  the  route  with 
the  proposed  positions  of  the  locks,  and  in  order  to  make  it  serve  as  a 
general  map  for  considering  the  entire  route  from  the  Mississippi  to 
Green  Bay,  it  is  made  to  embrace  the  whole  extent. 

The  simiile  outline  of  the  location  estimated  on  is  as  follows :  First, 
to  continue  the  Portage  Canal  down  to  the  mouth  of  the  Baraboo  River; 
second,  to  improve  the  river  at  this  point  so  as  to  enable  us  to  lock  into 
it  on  the  left  bank,  cross  it,  and  lock  out  again  on  the  right  bank ;  third, 
the  location  to  continue  along  the  right  bank,  keeping  up  as  high  as 
practicable  along  the  side  of  the  valley  so  as  to  reach  the  Sank  Prairie; 
fourth,  to  continue  the  canal  on  the  right  side  of  the  valley,  locking 
down  to  low-water  level  after  leaving  Sauk  Prairie,  so  as  to  get  a  new 
feed-supply  as  far  as  Pine  Biver ;  fifth,  in  order  to  avoid  an  expensive 
aqueduct  across  Pine  Biver,  to  improve  the  Wisconsin  there,  lock  into 
it,  cross  to  the  other  side,  and  lock  out  again;  sixth,  to  continue  down 
the  left  bank  until  the  month  of  Green  Biver  be  reached  ;  seventh,  to 
improve  the  Wisconsin  between  this  and  the  mouth  of  the  Kickapoo — 
distance  of  about  3  miles — and  cross  back  to  the  right  bank  just  below 
the  mooth  of  the  Kickapoo;  eighth,  the  canal  to  continue  on  the  right 
bank  and  lock  into  the  Mississippi  at  Prairie  du  Chien.  These  cross- 
ings of  the  river  are  for  the  purpose  of  avoiding  costly  aqueducts  over 
affluents,  and  to  make  the  feed-supply  for  the  canal  ample  and  easily 
obtained. 

Objectionable  features  and  alternatives  to  avoid  tJiem. — ^The  objectiooable 
features  of  this  location  are  the  difficulties  that  may  attend  the  satisfac- 
tory improvement  of  the  river-crossing,  and  the  trouble  that  river-sand 
at  those  points  may  give  at  the  head  and  tail  bays  of  the  locks. 

It  may  be  necessary  to  keep  out  of  the  river  entirely,  and  this  may  be 
done  by  continuing  the  Portage  Canal  on  the  left  bank  down  to  Merri- 
mac  or  Skinner's  BlufiT,  or  until  a  sufficient  elevation  is  gained  above 
the  Wisconsin  to  build  an  aqueduct  across  it;  after  this,  to  continue 
all  the  way  on  the  right  bank,  keeping  high  enough  to  pass  all  the  afflu* 
ents  by  aqueducts.  With  this  arrangement  the  feed  supply  becomes 
more  difficult.  The  whole  matter  must  be  thoroughly  gone  over  again, 
location  surveys  and  comparative  estimates  being  made,  before  the  best 
plan  for  a  canal  can  be  named. 

Prairie  du  Chien  is  the  natural  terminus  for  a  canal,  on  account  of  its 
large  and  deep  harbor.  This  is  the  result  of  the  influence  of  the  sands 
brought  into  the  Mississippi  by  the  Wisconsin  Biver  about  4  miles 
below.  The  Mississippi  water  is  thus,  as  it  were,  held  back  by.  a  dam, 
so  that  for  many  miles  above  the  river  has  the  features  of  a  lake.  Tbe 
reverse  conditions  obtain  below  the  mouth  of  the  Wisconsin,  where  for 
many  miles  the  Mississippi  is  made  very  shoal  and  rapid  by  tbe  sands 
from  this  tributary. 
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CHARACTER  OF  CANAL  AND  LOCKS. 

I  submit  the  following  approximate  estimate  on  tbe  first  location 
Darned  above.  The  canal  is  to  be  provided  for  steamboat-navigation,  to 
be  paved  or  otherwise  protected,  and  to  be  fully  4  feet  deep  at  low  water 
and  100  feet  wide  at  the  narrowest  places,  with  locks  165  feet  long  and 
35  feet  wide. 

The  location  selected  for  this  canal,  and  on  which  this  estimate  is  based, 
is  that  which  would  make  the  cost  of  construction  the  least,  and  the  pro- 
portions of  the  canal  are  only  such  as  would  make  it  certainly  as  good 
a  line  as  that  already  constructed  from  Lake  Winnebago  to  Green  Bay, 
and  better  than  there  is  any  prospect  of  obtaining  from  improvements  in 
the  bed  of  the  river. 

It  is  well  enough  to  say  here  that  the  Improvement  should  eventually 
be  much  better  than  this,  but  as  a  preliminary  estimate  it  is  thought 
sufficient  to  only  go  thus  far.  A  thorough  improvement  requires  the 
reconstruction  of  the  works  on  the  Upper  and  Lower  Fox  Rivers. 

Description  of  locJcSy  with  general  direction  as  to  construction. — ^The  lock 
designed  is  known  as  the  ^^  composite  lock,"  and  is  constructed  of  stone, 
tim^r,  plank,  boards,  and  iron.  The  chamber  is  to  be  165  feet  long  be- 
tween tbe  gates,  and  35  feet  wide  at  the  bottom.  The  sides  are  to 
extend  27  feet,  including  the  breast  above  the  upper  hollow  quoins,  and 
20  feet,  including  the  return-walls  below  the  lower  hollow  quoins. 

The  head  is  to  be  an  L  of  hydraulic  masonry,  carried  back  12  feet, 
and  to  be  further  protected  by  a  slope  and  protection  wall.  The  foot 
of  the  lock  is  to  have  an  apron,  and  the  bottom  and  sides  of  the  canal 
are  to  be  paved  for  100  feet  below. 

The  foundation,  except  at  the  miter-sill,  is  to  be  of  pine,  10  inches  in 
depth  by  12  inches  wide,  of  sufficient  length  to  extend  at  least  1  foot 
beyond  the  walls  of  the  lock ;  to  be  laid  so  as  to  cover  two-thirds  of  the 
surface,  and  the  space  between  the  timbers  to  be  puddled.  The  timbers 
under  the  lower  miter-sill  are  to  be  of  white  oak,  and  to  cover  the  whole 
surface  for  a  space  of  8  feet.  The  foundation-timbers  are  to  extend  at 
least  1  foot  above  the  breast-wall  and  25  feet  below  tbe  return-walls,  for 
an  apron. 

There  should  in  all  cases  be  four  rows  of  sheet-piling  extending  across 
tbe  foundation,  one  at  each  end  and  one  uuder  each  miter-sill ;  to  be  of 
2-inch  pine  plank,  and  to  extend  from  4  to  6  feet  below  the  surface  of 
the  foundation,  and  to  be  lined  with  inch  pine  boards — the  whole  to  be 
properly  secured  to  the  foundation-timbers.  Ditches  are  to  be  exca- 
vated to  receive  the  piling,  and,  when  placed  and  fastened,  the  space  on 
both  sides  is  to  be  carefully  puddled  so  as  to  render  the  work  impervious 
to  water. 

The  whole  foundation  is  to  be  covered  with  pine  plank  2^  inches 
thick  ;  that  part  of  the  foundation  between  the  side  walls  of  the  lock, 
extending  from  tbe  breast  down  to  tbe  return-walls,  except  under 
the  miter-sills,  is  to  be  lined  with  2-inch  pine  plank,  in  such  a  manner  as 
to  make  a  water-tight  floor. 

Gross-sills  of  sufficient  length  to  extend  into  the  walls  at  least  3  inches 
are  to  be  laid  across  the  floor,  and  fastened  to  the  foundation-timbers 
with  screw-bolts,  V-thread,  Of  these,  fourteen  in  the  chamber  and  two 
immediately  below  the  lower  gates  are  to  be  of  white  oak,  9  inches  deep 
and  10  inches  wide.  On  the  apron  are  to  be  two  sills  of  pine,  9  inches 
deep  and  12  inches  wide. 

The  side  walls  are  to  be  rubble  masonry,  laid  up  dry,  except  4  feet 
square  about  each  hollow-quoin  post,  which  is  to  be  laid  Xn  hydraulic 
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cement;  tbe  side  walls  are  to  be  11  feet  wide  at  tbe  bottom,  including 
the  front  sill,  and  are  to  be  carried  np  on  the  inside  with  a  batter  of 
one-fourth  of  an  inch  to  the  foot,  and  on  the  back  or  outside  with  such  a 
batter  in  ofifsets  as  will  give  6  feet  width  at  the  top.  The  breast  wall  and 
head-wings  are  to  be  laid  in  hydraulic  cement,  the  height,  width,  &c.,  to 
be  determined  by  the  lift  of  the  lock  and  location.      • 

The  necessary  sills,  girts,  and  posts  are  to  be  placed  in  front  of  tbe 
chamber  and  recess  walls,  to  receive  the  plank  and  boards  requisite  to 
make  the  lock  watertight ;  tbe  sills  to  be  bolted  to  the  foundation,  and 
the  posts  anchored  into  the  wall. 

The  quoin-posts  are  to  be  inserted  in  the  wall,  and  securely  anchored 
to  the  same. 

The  chamber  is  to  be  lined  with  two  courses  of  pine  plank,  the  first  to 
be  2inch,  placed  longitudinally,  and  proi>erly  fastened  to  the  posts.  Tbe 
second  course,  of  1^  inch  plank,  is  to  be  placed  vertically  in  front  of  the 
first  course  of  planking,  and  secured  to  copings,  girts,  and  sills. 

The  coping  is  to  be  of  white  oak,  not  less  than  9  inches  thick  and  15 
inches  wide.  It  is  to  receive  the  head  of  the  chamber  and  quoinjKMJtSt 
and  to  be  connected  by  anchor-timbers  to  a  longitudinal  timber  on  the 
outside  of  the  lock-wall. 

The  frames  of  the  gates  are  to  be  of  whiteoak  timber;  the  bars  and 
posts  to  be  bound  together  by  wrought  iron  straps  and  balance  rods, 
the  lower  ends  of  the  heel-posts  to  be  banded  with  wrought-iron  bands, 
and  the  posts  to  rest  and  turn  upon  pivots  and  sockets  of  the  best  cast 
iron. 

Fender-cribs  16  feet  long  and  8  feet  wide  are  to  be  placed  at  the  head 
of  each  lock,  in  such  a  position  us  to  form  an  entr<auce  to  and  a  protec- 
tion for  the  lock. 

Estimate  has  been  made  for  building  thirteen  weirs,  in  connectiou 
with  the  locks,  for  passing  feed-water  from  one  level  to  the  next  below. 
In  locks  with  weir  connections  the  lower  return-wall  is  to  be  continued 
14  feet  beyond  the  usual  length.  From  this  point  it  will  slope  up  and 
down  the  canal,  making  a  retaining-wall  for  the  bank  of  the  weir.  A 
sluice-way  is  to  be  made  in  the  lower  return-wall,  the  bottom  to  be  3  feet 
below  the  snrface  of  the  water  in  the  upper  level,  and  12  feet  in  width. 
In  addition  to  the  increased  length  of  the  return-wall,  there  will  be  tim- 
ber for  foundation,  sheet-piling,  hydraulic  masonry,  embankment,  &c. 
The  cost  of  these  feed-weirs  is  not  included  in  the  cost  of  the  lock,  but 
is  given  separately  in  the  detailed  estimates. 

A  puddle  wall  of  suitable  material,  10  feet  wide  and  55  feet  loug, 
transversely  of  the  canal,  shall  be  carried  up  from  the  foundation  to  the 
surface  immediately  in  front  of  the  breast,  in  addition  to  the  puddling 
around  the  sheet-piling  and  between  tbe  foundation-timbers. 

An  estimate  for  tbe  excavation  of  the  lock-pit  has  been  made  in  the 
case  of  each  lock,  at  the  rate  of  30-  cents  per  cubic  yard  when  above 
water,  and  $1.25  when  under  water.  The  embankment  is  included  in 
the  total  for  canal-embankment. 
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BILL  OF  LOCK-MATERIALS. 
liilt  of  lumber  for  a  componte  lock  16^  feet  longy  35  feet  wide^  and  of  Sfeet  l\ft. 


i 

■a 

Urn 
O 

39 

19 

113 

3 
■  4 

2 
16 
SI 

Where  used. 

1 

1 

a 
2 

S 

B 

Cubic  feet 

Board  measaro. 

Pine. 

Oak. 

Pine. 

Osk. 

Foundation. 

Upper  and  lower  recesses,  breast  luid  belovr  gates. 
Under  miter-sills 

64 
64 
60 
40 
20 

a? 

36 

10 
10 
10 
16 
16 
18 
10 
10 

l» 

3 
1 

14 
14 
18 
15 
20 
20 
10 
10 
10 
10 
10 
12 
90 
6 
13 
13 
ll? 

14 
14 
10 
12 

13 
12 
13 
13 
12 
12 
12 
8 

2,080 
'5,'666 

'"  ieo 

420 

1 
1 

960 

lo  chamber.  .^ 

Miter-sills 

1061 

'^1 

do 

............... 

do 

Under  lower  retam-walls 

Cross-floor  timbers 

Floor,  first  course  of  foandation 

33.350 

second  oonrse  of  foundation 

14  164 

Sheet-piling,  four  courses 

3,078 
1,536 

......do ...%. 

24 
30 
29 
30 
20 
34 
24 
29 
18 
5 

.? 

17 
17 
17 
17 
4i 

19 
19 
20 
SO 
20 

10 
10 
9 
9 
9 
9 
% 
8 
8 
8 
8 
12 
10 
9 
13 
15 
24 

14 
16 
14 
14 
12 
14 
8 

8,280 

1.196 

51,123     

12 
30 

4 
10 

S 

6 

10 

«1 

96 

196 

3 

2 

4 
4 
4 
4 

Chambers,  recesMet,  de. 
Oak  sills  and  girts  in  recesses 

280 
875 
131 
20 1 

Oak  sills  and  girts  in  chamber 

Oak  coping  in  recesses 

Oak  coping  in  chamber 

Oak  coping  below  lower  recess 

50 

Oak  coping  rstum- walls 

60'  "'  " 

Oak  anchor-timbers 

80 
Ifil 
210 

do 

........ 

do 

Oak  posts  in  chamber  and  recesses 

272 

599 

34 

47 

9R 

do 

Oak  posts  in  comer  of  upper  recess 

Oak  posts  in  corner  of  lower  recess 

Oak  posts  for  hollow  auoins 

.^..w. ......  .^..^...-"/.-!^.-./..*'"^ 

........           --  ......... 

do 

Oak  blocks  on  top  of  gates 

92 
51 





1 

1 

^^_. 

3,  :i32 

4 
4 
8 
4 
28 
16 
4 

Qate*. 
Oak  miter-posts 

103 
119 
156 
93 
373 
93 
50 

987 

-~-~' 

Oak  quoins 

1 

Oak  arms  at  top  and  over  paddles 

Oak  arms  at  bottom .     .           ... 

Oak  arms 

Oak  paddle-stnds 

4  i  15 
28       S 

Oak  spars  to  shut  gates 

1 

181 

2 

J' 

3 

s 

; 

riatiking. 
Chamber,  first  course 

12.303 
9.231 
2,000 

second  course 

::::::". 

On  gates 

Oak  fender'planks,  upper  gates 

12 

288 

Oak  tongues ...'.'...." ^.. 

ISO 

^ 

Oak  ties 

8 
6 

8 
8 

160 

do 

1,200 

13.539 

1,798 

RECAPITULATION. 


Foondation !    8,280 

Chambers,  recesses,  &o 

Gatea 

Planking 


1,196 

3,333 

987 


8.380 
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5,515 


51,133 

33,539 
74.661 


1.798 
1.798 
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Bill  of  iron  for  a  composite  lock  165  feet  long,  35  feet  wide,  and  of  6  feet  lift. 


40 
84 

8 

8 

73 

78 

4 

40 

40 

160 

8 

8 

90 

13 

18 

4 

16 

4 

4 

8 

IS 

168 

8 

1C8 

78 


Wrought  iron. 


Round  Bill-bolU , 

Kuoud  miter-sill  screw-bolts,  V-tbread., 

Roand  hollow-qaoin  bolto 

FUt  anchors  to  same 

Round  chamber  and  recess  bolts 

Flat  anchors  to  same 

Flat  heel-post  bands 

Flat  h eel-post  straps 

Flat  miter-poat  straps i 

Round  bolts  to  same , 

Flat  diagonal  braoes 

Round  tops  of  same 

Round  swivel-screws 

Round  braiies  to  blocks 

Flat  anchors  to  same. 


Round  Journals  in  top  of  anoin-posts  . 

Round  pins  on  top  of  blocks 

Flat  collars  in  blocks 

do 

Round  bolts  to  same 

Square  bars  to  paddles 

Nuts  i-inch  bore 

Square  plates  in  blocks 

washers 

do 


SO 
80 
84 
80 
78 
80 
50 
98 
74 
15 

888 
88 
00 

144 
78 
18 
6 
16 
14 
80 

168 


n 


CaH  iron 


Paddle>ffates,  &c  . . 
Spikeo  and  nails  . 


2     I 


u 

I' 

H 

8 
8 
8» 
84 

3* 

1^ 
l| 
li 

3 
3 
li 
3 
3 


ZS  B 


\ 


I    I 

i  1 


.! 


«: 

831 
44 

1,7H0 
403 
S6 

1,096 
896 

1,210 
78 
410 

ssa 

365 
M 
33 
40 
35 
» 
564 
163 
860 
15 
11 

9.96b 


9,013 
3.000 


11.013 


Estimated  cost  of  a  lock. 

Estimated  coat  of  a  lock  165  feet  long,  IXbfeet  wide,  tcith  8  feet  lift. 

Pine,  74.661  feet,  boaid-measare,  at  $22 $1,642  54 

Oak,  1,798  feet,  board-measore,  at  $32 57  54 

Pine,  8,280  cubic  feet,  at  20  cents 1,656  00 

Oak, 5,515  cnbio  feet,  at  30  cents 1,654  50 

Dry  wall,  2,192  cubic  yards,  at  $8 17,536  00 

Hydraulic  wall,  313  cubic  yards,  at  $15 4,695  00 

Puddling,  400  cubic  yards,  at  50  cents iOO  00 

Wrought  iron,  9,568  pounds,  at  15  cents 1,435  20 

Cast  iron,  9,012  pounds,  at  8  cents 720  96 

Spikes  and  nails,  2,000  pounds,  at  6  cents 120  00 

Snubbing-posts,  6,  at  $5 30  00 

Capstans  and  spars,  4,  at  $20 HO  00 

Painting  gates 30  00 

Timber  fender-cribs 564  00 

Total 30,421  74 

This  should  be  increased  for  locks  located  where  the  foundation  is  insecnre, 
as  follows : 

Piles  for  foundation  and  protection,  474,  at  $5 2,370  00 

Bolts  for  fastening  foundation  to  piles,  471  pounds,  at  15  cents 70  (>5 

Total  cost  of  lock 32,862  39 

The  details  of  the  estimate  for  each  proposed  look  are  given  in  the  appendix  to  this 
report. 
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Smnmarjf  of  the  oo9t  of  all  the  Hft-locke. 


Namber  of  lock. 

Lilt 

Cost 

Namber  of  look. 

Lift 

Coat. 

I«ook  Ka  1 

Feet 
9 

8 
8 
8 

1 

139,836  38  I 

31,431  79  1 

31,087  99  1 

39  SaO  40 

Look  No.  13 

Feet 
9 

$39,565^ 
38,680  48 

L.ockNa  9 

Look  Na  14 

Lock  No.  3 

Lock  No.  15 

.18,596  93 

LockNa  4 

LockNa  16 

LockNa  17 

8 
8 
7 
7 
9 

33,096  79 
.33,096  79 
31,745  18 

Ix>ckNo.  5 

7  •        31,746  43 

8  1        38. 143  50  ; 

LookNo.  6 

LockNa  18 

LookKa  7 

7 
8 
8 

? 

9 

38.546  43 
31.999  54 
31,989  54 
38,765  61 
33,531  03 
36, 181  83 

LockNalO 

30,980  18 
H744  48 
40.183  70 

Ix>ckNo.  8 

LockNa 80    

LookNa  9 

LockNa  81 

T.4M*k  Xal  10 

Total  

LiOokNall 

701.319  19 

JLoekKo.13 

Summary  of  cost  of  all  the  guard-locks. 

Guard-look  No.  1 , $37,132  04 

Gaard-look  No.  2 36,882  04 

Oaard-lock  No.  3 36,882  04 


Coat  of  feed  tceir  connected  with  loch 


110.696  12 


For  continuation  of  lower  retam-wall  of  look,  1.53  oubio  yards  of  hydraolic 

masonry,  at  $10  per  yard $1,530  00 

128cabic  yards  of  dry  masonryi  to  be  made  bydraolic  at  an  increased  cost  of 
$5  per  yard 

Timber,  5,500  feet,  board-measnre,  at  $25 

Paddlingi  38  cabio  yards,  at  50  cents 

Spikes 

Piankine,  1,385  feet,  board-measure,  at  $20 

Sheet-piling,  320  feet,  board-measure,  at  $20 

Embankment,  1,910  cubic  yardf,  at  30  cents 


640  00 

137  50 

19  00 

3  00 

27  70 

6  40 

573  00 

Cost  of  feed  pipes  about  one  mile  below  Honey  Creek, 


2,936  60 


Two  cast-iron  pipes  60  feet  long,  36  inches  inside  diameter,  and  3  inches  thick, 
with  two  stand-pipes  6  mcbes  in  diameter,  and  15  feet  long ;  in  all,  49,797 

pounds,  at  8  cents $3,983  76 

2  ffate-stems.  wrenches,  &c,450  pounds,  at  15  cents 67  50 

2,688  pounds  cast-iron  in  gates,  at8cents 215  04 

500  feet,  board-measure,  sheet-piling,  at  $20 10  00 

Bedding  timber  and  watch-house 100  00 

4,376  30 

Cost  of  culverts, — Estimates  have  been  made  to  pass  Honey  Creek, 
Blue  Biver,  and  Grand  Oris  Greek  under  tbe  canal  with  culverts.  In 
determining  the  amount  of  water-way.requisite  to  pass  these  streams 
we  have  u^d  the  following  rules : 

1.  For  every  mile  in  length  ^ive  2  feet  span. 

2.  For  every  square  mile  drained  give  1  foot  area  in  opening. 

At  Honey  Greek  we  have  allowed  more  space  than  either  rule  calls 
for,  because  when  the  Wisconsin  Biver  is  high  the  culvert  will  be  sub- 
merged and  the  flow  of  water  in  the  creek  obstructed.  We  have  esti- 
mated for  two  semicircular  arches  of  28  feet  span  each ;  these  arches 
are  to  rest  on  two  rows  of  piling.  The  wing-walls  are  to  be  24  feet  long, 
making  an  angle  of  120^  with  the  face  of  the  culvert,  and  to  be  built 
on  piling  also.  Over  the  arches  a  paraper,  or  retaining-wall,  3  feet 
high,  i.s  to  be  constructed.  Tbe  material  between  the  crown  of  the 
arches  and  the  bottom  of  the  canal  is  to  be  well  packed  and  puddled. 
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Bill  of  timber,  masonry,  &c.,  for  Honey  Creek  culvert: 

Piles  nnder  arches  and  win gR,  836,  at  $5 $4,180.C(I 

l^^  "u"ntr"wtli/r^o'ft  S5.048feot,board.a.ea,ure,at$20 100  96 

Iron  bolts,  3'  X  1"  with  nuts,  63,  750  pounds,  at  15  cents 112  50 

Hydraalic  masonry: 

In  arches,  1,151.4  cabio  yards,  ) 

In  wings,  *298.5  cubic  yards,  >1,633  cubic  yards,  at  $15 24,495  00 

In  parapet,  183.0  cabic  yards,  S 

Puddling,  1,^:^  cnbio  yards,  at  50  cents 966  00 

Riprap,  163cnbic  yards,  at  $1.50 144  50 

Pit  excavation  under  water,  9,081  cubic  yards,  at  $1.25 11,351  25 

41,808  61 

For  the  Blue  River  we  have  estimated  for  two  semicircular  arches  of 
20  feet  span,  the  arches  to  rest  on  a  timber  foundation  covered  with 
plank.  To  prevent  scour  a  row  of  sheet-piling  is  to  be  placed  at  each 
end  of  the  foundation,  and  the  bed  of  the  creek  is  to  be  riprapped. 

Bill  of  timber,  masonry,  &c.,  for  Blue  Biver  culvert: 

Timber  in  foundation,  3,816  cubic  feet,  at  30  cents $1,144  80 

Plank,  11,550  feet,  board-measure,  at  $20 231  00 

Sheet-piling,  1,200  feet,  board-measure,  at  $20 24  00 

Riprap,  50  cubic  yards,  at  $1.50 75  00 

Spikes,  550  pounds,  at  5  cents 27  50 

Excavation,  2,935  cubic  yards,  at  $1 : 2,935  00 

Puddling,  1,044  cubic  yards,  at  50  cents 522  00 

Masonry,  598.3  cubic  yards,  at  $15 8,974  50 

13,933  80 

For  Grand  Gris  Creek  a  semicircular  arch  of  10  feet  span  is  estimated 
for. 
Bill  of  timber,  masonry,  &c.,  for  Grand  Gris  Creek  culvert : 

Timber  in  foundation,  2,059  cubic  feet,  at  30  cents 1 $617  70 

Plank,  6,176  feet,  board-measure,  at  $20 123  52 

Sheet-piling,  1,040  feet,  board-measure,  at  $20 20  80 

Spikes,  390  pounds,  at  5  cents 19  50 

Excavation,  1,875  cubic  yards,  at  $1 1,875  00 

Puddhng,  630  cubic  yards,  at  50  cents 315  00 

Riprap,  30  cubic  yards,  at  $1.50 45  00 

Masoniy,  227.3  cubic  yards,  at  $15 3,409  50 

6,426  02 

Cost  of  waste  weirs. — ^Estimate  for  eighteen  waste-weirs  has  been 
made;  this  allows  one  to  every  level  of  any  considerable  length.  This 
appears  to  be  a  liberal  estimate  tbr  a  canal  of  this  length,  but  the  fact 
of  the  greater  part  of  the  canal  being  located  at  the  foot  of  bluffs 
makes  it  necessary  to  provide  for  a  large  amount  of  surface-drainage. 
The  cost  of  these  weirs  depends  sa  much  upon  location  that  we  have 
allowed  for  an  equal  number  of  each  of  two  kinds,  an  estimate  for  one 
of  each  being  given. 

Bill  of  materials  for  a  waste-weir  to  consist  of  a  center-crib  100  feet 
long  and  7  feet  high,  with  two  wings  10  feet  long  and  10  feet  high : 

Pine  timber  (10"  X  10")  in  foundation,  1,010  cubic  feet,  at  20  cents $202  00 

Sheet-piling,  1,200  feet,  board- measure,  at  $22 26  40 

Pine  timber  in  center  crib  (12"  x  12")  1,120  cubic  feet,  at  20  cents 224  00 

Pine  timber  in  end  cribs  (22"  X  12")  1,200  cubic  feet,  at  20  cents 240  00 

Plank  to  cover  center  and  apron,  3,200  feet,  board-measure,  at  $22 70  40  • 
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Spikes,  5-iucb,  133  i>oand8,  at  6  cents $8  10 

Stone  to  fill  cribs,  215  cubic  yards,  at  $1.50 SsJS  50 

Riprap  to  protect  bank  at  end  of  apron  'and  about  ends  of  weir.  100  cabic 

yards,  at  $1.50 150  00 

1,243  40 

Bill  of  materials  for  a  waste-werr,  to  consist  of  a  single  timber  100  feet 
long,  with  two  wings  10  feet  long : 

Pine  timber  (12"  x  12''),  100  cubic  feet,  at  20  cents $20  00 

Pine  timber,  (12"  X  12"),  for  wings,  20  cubic  feet,  at  20  cents 4  00 

Sheet-piling  1,000  feet,  board-measure,  at  $22 22  00 

Spikes,  50  pounds,  at  6  cents 3  00 

Riprap,  94  cubic  yards,  at  $1.50 141  00 

190  00 
Total  cost  for  eighteen  woirs,  nine  of  each  kind 12, 900  60 

Cost  of  bridges. — We  have  estimated  for  twenty  highway-crossings — 
thoagh  it  is  probable  that  a  less  number  will  Rccommodate  the  pablic 
when  the  canal  is  bnilt — and  one  railway-crossing. 

Estimated  cost : 

20  highway-bridges,  at  $1,400 $28,000  00 

Embankment  for  approaches 1,921  25 

1  railway  swing-bridge 2,500  00 

32,42125 

Cost  of  icaXling. — We  have  provided  for  walling  or  x>aving  the  inner 
slope  (if  artificial)  of  the  canal  in  all  cases  where  the  width  is  less  than 
200  feet,  from  4  feet  below  to  2  feet  above  the  water's  surface. 
Estimatedcost ..  $192,210  00 

Cost  of  riprap. — The  outer  slope,  the  slope  next  to  the  river,  is  to  be 
riprapped  from  the  bottom  to  above  high  water  in  all  cases  where  the 
canal  is  located  along  the  bank  of  the  river. 
Estimatedcost : $201,264  00 

Cost  of  grubbing. — We  have  allowed  for  383  J  acres  to  bo  grubbed,  at 
$75  per  acre. 
Estimatedcost $28,762  60 

Cost  of  clearing. — There  would  be  about  1,446  acres  of  clearing,  esti- 
mated to  cost  $25  per  acre. 
Estimatedcost $36,150  00 

Cost  of  engineering^  the  work  to  be  done  in  two  years, — ^The  entire  im- 
provement can  be  made  in  two  years,  and  the  engineering  expenses  will 
be  as  follows : 

For  one  chief  engineer,  at  $600  per  month $14,400  00 

For  2  assistants  tocbief  engineer,  at  $200  per  month  each 9,600  00 

For  1  engineer,  1  rodman,  and  1  axman,  on  each  of  ten  divisions  into 

which  the  line  will  be  divided,  $250  per  month  for  each  jdivision 60, 000  00 

For  1  engineer  and  1  rodman,  one  year,  on  each  of  the  24  looks,  at  $200  per 

month .^. 57,600  00 

For  1  clerk  and  2  draughtsmen,  at  $150  p9  raontl^  each,  for  office 10, 800  00 

For  rent  of  office,  fnel,  and  attendance,  2  years 4,000  00 

For  paper,  drawing-material,  &c 2,000  00 

For  24  leveling  and  10  transit  instraments,  with  target-rods  and  chains,  at 

$160  each 5,440  00 

For  traveling  and  incidental  expenses 10,000  00 

173,840  00 

There  will  be  constant  employment  in  the  canal  for  one  dredge-boat, 
scows,  and  tug. 

Estimatedcost $25,000  CO 
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GRAND  TOTAL  COST. 

Sammary  of  estimate  for  canal,  8G  feet  least  width  at  bottom,  and  4 
feet  draught,  with  locks  165  feet  by  35  feet,  clear  for  boats : 

Embankment • ' $1,200,564  95 

Kzoavation 737,279  ?(► 

211ift-lock8 701,219  19 

3guard-lock8 110,896  li 

Feed-weirs 38.175,80 

Feed-pipe« 4,376  30 

Cnlverta 62,168  43 

Waate-weire 12,900  eo 

Bridges 32,42125 

Walling 192,210  00 

Riprap 291,264  00 

Grubbing 28,7®  50 

Clearing 36,150  00 

3,448,388  84 

Engineering 173,840  00 

Dredge-boat,  and  scows  and  tug 25,000  00 

Contingencies 352,771  16 

4,000,OCOOO 

Additional  cost  for  bfeet  draught. — ^The  miter-sills  have  been  so  placed 
in  the  foregoing  plan  and  estimate  as  to  have  5  feet  draught  over  tbem, 
so  that  the  canal  might  be  made  to  allow  of  5  feet  draught  instead  ofi, 
.by  additional  excavation  amounting  to  550,000  cubic  ysurds,  at  30  cents 
peryard $166,000 

Annual  expanse  of  superintendence  and  repairs. — The  annual  expense  of 
superintendence  and  care  of  the  work  after  it  was  completed  would  be 
as  follows : 

One  superintendent |3,000 

Twenty-six  lock  and  feed  tenders 17,000 

Operating  dredge  and  tug,  fuel,  laborers,  engineers,  &l' 30  000 

50,000 
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46th  Gonokess,  )    BOUSE  OF  JSEPBESENTATIVES.    (  Ex.  Doc. 
2dSe8$ion.      i  \   No.  60. 


DECREASE  OF  RECEIPTS  FROM  INTERNAL  REVENUE. 


LETTER 


FROM 


THE   SECRETARY  OF  THE  TREASURY, 


TRANSMITTIXa 


A  oommunicatian  from  the  CommisHoner  of  Internal  Revenue^  showing  a 
decrease  of  receipts  for  the  current  fiscal  year. 


FKBRrARY  14,  l^d.— Referred  to  the  Committee  of  Ways  ami  Means  and  ordered  to  bo 

printed. 


Treasury  Department, 

February  13, 1878. 
Sir  :  I  have  the  honor  to  inclose  herewith  a  copy  of  a  commnnioation 
this  day  received  from  the  Commissioner  of  Internal  Bevenae,  setting 
oat  that  the  intemal-revenne  receipts  for  the  carrent  fiscal  year,  indad- 
ing  yesterday,  as  compared  wit.h  the  same  period  of  the  last  fiscal  year, 
have  saflTered  a  decrease  of  $4,969,218.56,  and  saggesting  as  one  cause 
of  this  decrease  the  agitation  for  the  redaction  of  the  tax  on  spirits  and 
tobacco.    The  attention  of  Congress  is  invited  to  his  recommendations. 
It  becomes  my  daty  in  this  connection  to  arge  upon  Congress,  in  an- 
ticipation of  the  same  decrease  oocarring  daring  the  next  fiscal  year,  a 
redaction  of  the  appropriations  to  be  made  for  the  service  of  the  gov- 
ernment during  that  year,  or  an  increase  9i  taxation  in  such  form  as 
Congress  may  deem  best. 
Very  respectfully, 

JOHN  SHERMAN, 

Secretary. 
Hod.  Samuel  J.  Randall, 

Speaker  House  of  Representatives, 


Treasury  Department, 
Office  of  Internal  Beyenub, 

Washington,  February  12, 1878. 
Sib  :  I  take  the  liberty  of  calling  your  attention  to  the  fact  that  the 
iatoroal-revenue  receipts  for  the  current  fiscal  year,  including  this  day, 
as  compared  with  the  same  period  of  last  fiscal  year,  hi^y^  8^<^^^^^ 
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crease  of  $4,969,218.56.  This  decrease  commenced  in  Jaly,  as  a  resalt 
of  the  railroad-strike,  and  has  been  greatly  aggravated  since  the  meet- 
ing of  Congress  by  the  agitation  of  the  qnestion  of  redncing  the  taxes 
on  spirits  and  tobacco.  I  learn  from  many  quarters  that  the  trade  in 
these  taxable  articles  thronghont  the  conntry  is  very  mnch  paralyzed, 
and  will  continue  so  until  the  intention  of  Oongress  in  regard  to  the  re- 
duction of  the  taxes  is  definitely  made  known. 

I  think  there  is  no  probability  that  the  amount  thus  lost  to  the  reve- 
nue will  be  regained  during  the  balance  of  the^ present  fiscal  year,  but, 
on  the  contrary,  it  will  probably  be  largely  increased.  If  Congress 
should  in  some  aecisive  way  indicate  that  the  taxes  on  spirits  and  to- 
bacco as  now  fixed  by  law  will  remain  unchanged,  I  believe  the  decrease 
in  revenue  would  be  arrested,  and  the  trade  would  soon  recover  its 
former  stability.  A  resolution  has  passed  the  House,  and  will  shortly 
come  before  the  Senate,  deolaring  that  a  change  hi  the  rate  of  tumtioD 
on  distilled  spirits  is  inexpedient  at  the  pieseat  tiaae*  la  ray  opiDion, 
the  passage  of  a  similar  resolution  with  regard  to  the  tax  on  tobacco 
would  be  highly  beneficial.  I  respectfully  submit  whether  this  question 
is  not  one  of  such  great  importance  to  the  revenues  of  the  government 
as  to  justify  your  calling  the  attention  of  Congress  to  it. 

Very  respectfully,  your  obedient  servant, 

GREEN  B.  RAUM, 

dnnmigsioner, 
Hon.  John  Shebman, 

Seci'etary  of  the  Treanury. 
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45th  Congbess,  \   HOUSE  OF  REPRESENTATIVES.    /Ex. Doc. 
2d  Session.       f  )    No.  52. 


SOUTH  PASS  OF  THE  MISSISSIPPI  RIVER. 


LETTER 

FROM 

THE    SECRETARY    OF    ¥AR, 

TRANSMITTING 

A  report  upon  the  improvement  of  the  South  Pass  of  the  Mississippi  River. 


February  — ,  1878. — Referred  to  the  Comiuittee  on  Commerce  and  ordered  to  be 

printed. 


Wab  Depabtment, 
Washington  City^  Februa^-y  13, 1878. 
The  Secretary  of  War  haR  tbe  boDor  to  transmit  to  the  United  States 
Senate  and  tbe  Hoase  of  Representatives,  in  compliance  with  the  pro- 
visions of  paragraph  10  of  tbe  fonrth  section  of  the  river  and  harbor 
act  of  March  3, 1875,  the  eiffhth  report  upon  the  improvement  of  tbe 
Sonth  Pass  of  tbe  Mississippi  River,  showing  the  condition  of  the 
works  on  December  15, 1877,  by  M.  R.  Brown,  captain  of  engineers. 
United  States  Army. 

GEO.  W.  McCRART, 

Secretary  of  War. 
The  Speaeeb  of  the  House  of  Representatives. 


EIGHTH  BEPOBT  UPON  THE  IMPBOVEMENT  OF  THE  SOUTH  PASS  OP  THE 

mississippi  biveb,  showing  the  condition  of  the  works  on  de- 
cember 15,  1877.  by  m.  r.  brown,  captain  of  engineers,  united 
states  army. 

United  States  Engineer's  Office, 

Port  Eads^  La.y  December  23, 1877. 

Sir:  I  have  the  honor  to  present  herein  a  report  on  the  improvement 
of  Sonth  Pass,  Mississippi  River,  by  works  designed  by  James  B.  Eads 
and  associates,  under  the  sanction  of  the  act  of  Congress  approved 
March  3, 1875. 

In  my  last  report,  dated  August  1, 1877, 1  described  the  condition  of 
the  various  structures,  of  tbe  channel  at  the  bead  of  the  pass,  and  at 
the  sea  ends  of  South  Pass,  on  July  16  and  July  24, 1877,  respectively. 

The  present  rejiort  will  advance  tbe  history  of  all  the  works  to  Novem- 
ber 10, 1877,  and  of  their  effects  to  December  15. 
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AT  THE  HEAD  OF   THE  PASSES. 

Nothing  has  been  accomplished  here  since  Jaly  16,  excepting  that  the 
oldest  dam,  No.  1,  rendered  nearly  or  quite  superflaous  by  newer  dams, 
one  lower  down  stream  and  one  above  No.  1,  has  been  partly  disman- 
tled by  the  abstraction  of  the  planks  and  scantling  placed  there  as 
bracing  for  the  piles. 

This  material  has  been  taken  for  fael  on  the  dredgingmachine  which 
has  been  used  in  an  endeavor  to  deepen  and  widen  the  channel  over  the 
bar  at  the  Gulf  ends  of  the  jetties.  Dam  No.  1  extends  Irom  the  head 
of  the  island  to  the  old  dike  called  East  Dike. 

No  great  changes  have  been  observed  in  the  channel  at  the  bead  of 
the  pass.  A  channel  22  feet  deep  and  295  feet  wide  was  found  here  on 
the  24th  of  October.  On  the  same  day  a  practicable  channel  22^  feet 
deep  existed. 

As  stated  in  my  last  report,  a  23  feet  channel  was  found  on  the  15th 
of  June,  1877. 

Neglecting  exceptional  spots  of  small  area,  and  generalizing,  there 
has  been  a  scour,  varying  in  amount  irom- 1  to  8  feet,  in  that  portion  of 
the  channel  below  the  junction  of  dam  No.  3  and  the  west  T-head,  and 
above  the  head  of  the  island.  Between  the  upper  ends  of  the  two  T-heads 
a  fill  of  from  1  to  6  feet  is  observed,  while  between  these  two  areas  no 
noteworthy  change  has  taken  place. 

On  the  shoal  area  east  of  the  channel  and  west  of  the  southern  arm 
of  the  east  T-head,  a  scouring  action  denuding  3  to  4  feet  of  the  bottom 
has  taken  place  over  the  upper  portion,  while  lower  down  on  the  same 
shoal  from  1  to  4  feet  of  fill  was  found. 

On  the  whole,  the  scour  has  considerably  exceeded  the  fill,  both  in 
the  size  of  the  area  over  which  its  action  has  extended,  and  in  cubic 
yards  of  material  moved. 

COMPARISON  OF  SOUNDINGS  IN  NORTHEAST  AND  SOUTHWEST  PASSES. 

I  have  included  in  the  survey  of  the  channel  at  the  bead  of  South 
Pass,  and  of  its  vicinity,  several  lines  of  soundings  made  October  20, 
1877,  in  Southwest  and  Northeast  Passes,  showing  the  depths  existing 
just  above  and  below  each  of  the  so-called  ^^  mattress  aprons."  A  com- 
parison of  these  soundings  with  others  taken  February  28, 1876,  indi- 
cates that  on  lines  in  Southwest  Pass,  about  250  feet  above  and  250  feet 
below  the  "  apron,''  an  average  scour  of  about  0.93  of  a  foot  has  occurred 
in  the  period,  about  eight  months. 

Over  a  line  about  200  feet  below  the  Northeast  Pass  "mattress  apron" 
a  fill  of  0.2  foot  is  found,  while  about  500  feet  lower  down  in  the  same 
pass  the  average  scour  on  a  line  running  across  is  1.13  feet. 

These  results  show  that  in  Southwest  Pass  no  change  of  consequence 
has  occurred  since  the  last  report,  and  possibly  no  change  has  occurred 
in  Northeast  Pass. 

But  in  the  last  survey  there  were  no  lines  across  Northeast  Pass  as 
far  down  stream  as  700  feet  below  the  *' apron,"  and  the  lines  run  in 
June,  which  were  compared  with  those  sounded  last  February,  indicated, 
on  the  whole,  about  the  same  average  depihs.in  each  case. 

The  '^mattress  aprons"  remain,  so  far  as  is  known,  in  the  same  condi- 
tion as  at  the  last  report. 

THE  SOUTH  PASS  JETTIES. 

The  work  accomplished  here,  since  July  24,  has  not  been  great  in 
amount.    Four  new  spurs  or  wing-dams  have  been  constructed.    Two 
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of  the  older  ^urs  bave  received  repairs  or  additions,  and  in  some  places 
a  layer  of  loose  willows  or  stones,  or  both,  has  been  added  to  the  jetties 
themselves.  The  details  of  the  renewals  and  additions  are  given  in  the 
proper  tables  and  in  the  following  risume: 

THE  EAST  JETTY. 

From  300  to  G40  feet  from  East  Point  abont  2  feet  of  stone  bave  been 
added,  increasing  tbe  total  thickness  of  stone  here  to  about  3^  feet. 

From  640  to  1,225  feet  from  East  Point  a  tier  of  willows,  averaging 
23  feet  wide  and  2^  feet  thick,  has  been  placed  on  the  jetty.  Stone  to 
a  depth  of  3  to  4  feet  along  tbe  middle  line,  but  of  less  depth  toward 
the  edges,  has  been  placed  on  the  upper  surface  of  these  willows,  in  a 
tier  at^nt  19  feet  wide. 

From  1,225  to  2,100  feet  from  East  Point  a  layer  of  stone  has  been 
added  to  this  jetty.  Its  depth  averages  about  3^  feet  along  tbe  middle 
line,  but  it  is  thinner  toward  tbe  edges. 

From  5,635  to  6,200  feet  from  East  Point  a  layer  of  loose  willows,  20 
feet  wide  and  2  fleet  thick,  has  been  placed  on  tbe  jetty.  It  is  newly 
covered  with  stone  to  a  depth  of  1  foot. 

From  6,200  to  6,400  feet  from  East  Point  a  layer  of  stones,  about  12 
feet  wide  and  1^  feet  in  depth,  has  been  placed  on  tbe  upper  tier.  !No 
stone  bad  previously  been  adaed  to  this  portion  of  the  upper  surface  of 
the  jetty. 

From  7,264  to  7,632  feet  from  East  Point  a  re-enforcement  or  buttress 
of  stone  has  been  added,  against  the  sea-edge  of  the  east  jetty.  The 
upper  surface  of  this  is  about  1  foot  above  average  flood-tide,  it  slopes 
toward  the  bottom  so  that  it  joins  the  sea-bed  about  10  feet  east  of  the 
line  of  guide-piles.  The  water  here,  at  average  flood  tide,  was  about  2 
feet  deep  generally,  but  right  against  tbe  line  of  piles  tbe  water  is  2  or 
3  feet  deeper,  not  only  here,  but  in  many  places  elsewhere  along  tbe 
jetties.  About  600  cubic  yards  of  stone  were  placed  here,  varying  in 
weight  from  1  to  60  )>ound8,  averaging,  perhaps,  from  20  to  25  pounds. 
This  work  is  considered  to  be  tentative.  It  is  doubtless  intended  to  test 
the  utility  of  tbe  wall  in  arresting  tbe  flow  of  water  through  and  over 
the  jetties. 

From  7,632  feet  from  East  Point  station  to  the  end  of  the  east  jetty, 
1U70  feet  from  tbe  initial  point,  no  additions  bave  been  made,  not  here- 
tofore reported. 

A  violent  storm,  a  cyclone,  reached  tbe  jetties  tbe  night  of  September 
17.  It  lasted  tbree  days.  During  tbe  ISth  of  September  tbe  maximum 
velocity  of  the  winl  was  35  miles  an  hour.  It  came  then  from  tbe  west- 
southwest. 

A  minimum  velocity  of  wind  from  the^outh  of  21  miles  por  hour  was 
noted.  On  tbe  19th,  a  maximum  and  minimum  velocity  of  57  and  17 
miles  per  hour  respectively  was  reached  on  my  register.  Tbe  wind  blew 
from  tbe  northwest  most  of  tbe  day.  On  tbe  20tb,  tbe  maximum  veloc- 
ity was  21  miles,  minimum  6  miles;  direction,  from  tbe  north  and  north- 
west. During  the  storm  the  wind  veered  around  frqm  tbe  soutbsoutb- 
east  to  nortb,  gradually  and  regularly,  and  with  a  near  approach  to  uni- 
formity in  tbe  rapidity  of  cbange.  During  tbe  storm,  tbe  wind  blew  at 
a  rate  between  17  and  57  miles  per  hour  for  63  hours.  During  tbis  cy- 
clone a  damage  of  about  $1,200  was  inflicted  on  tbe  jetties  by  loss  of 
stone  and  the  sbattering  of  mattresses. 

On  September  29,  a  second  violent  storm  visited  tbe  locality.  It 
lasted  four  days,  and  the  wind  blew  at  a  rate  of  45  miles  per  hour,  in 
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the  culmiDatioD  of  the  hurricane.  From  17  to  45  miles  per  boar  were 
recorded  for  77  hoars,  the  wind  coming  mostly  from  the  east  and  north- 
east. 

A  damage  to  the  jetties  and  wing-dams  of  aboat  $3,500  was  the  resalt 
here.  The  damage  to  the  main  jetties  in  both  storms,  being  consol- 
idated, was  as  follows : 

Between  11,300  feet  from  East  Point  and  the  end  of  the  east  jetties 
725  linear  feet  of  mattresses  were  destroyed,  of  which  545  linear  feet 
were  in  the  top  tier,  and  180  feet  in  the  next  lower  layer. 

From  8,000  to  11,300  feet  from  East  Point  the  sea-edge  of  the  apper 
tier  of  mattresses  was  demolished  through  several  short  distances,  ag- 
gregating aboat  480  feet.  The  contents  of  mattresses  destroyed  here 
are  eqaivalent  to  about  150  linear  feet. 

From  8,930  to  8,990  feet  from  East  Point  the  upper  tier  was  destroyed. 
This  gap  has  since  been  replaced  by  loose  willows  covered  with  stone. 
About  615  cubic  yards  of  stone  were  knocked  off  the  jetties  by  the  vio- 
lence of  the  waves,  in  both  storms.  The  aggregate  damage  amounts  to 
about  $4,700. 
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10. 960-11, 160 
11.160-11,300 
11. 300-11,  400 
11,400-11,550 
11,550-11,575 
11, 575-11, 650 
11.650-11,680 
11,680-11,770 
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SOUTH   PASS   OF   THE   MISSISSIPPI   RKTER.  7 

KIPP  DAM. 

This  is  the  name  given  to  the  ofbet,  nearly  at  right  angles  to  the  west 
)etty,  connecting  its  upper  end  with  the  west  shore. 

No  additions  have  been  made  here,  and  the  only  change  is  in  the  ele- 
vation of  its  npper  surface. 

Between  July  17  and  October  31  this  has,  in  some  way,  become  do- 
pressed  about  one  foot.  Ninety  five  one-hundredths  of  a  foot  is  the 
average  depression  obtained  by  comparison  of  measurements  made  at 
the  two  epochs  named. 

KIPP  DAM. 

A  iobulated  aiafement  of  iU  condition  on  Xovember  10,  and  of  the  progress  made  in  building  it 
from  July  24  to  November  10, 1877. 


I§ 

>  I! 

Diatances   tmm  pile 
N&  1,  at  tib  corner 

5© 

of  west  Jetty  and 

Ktpp  dam,  in  feet 

^g 

0*5 

as 

ttO,  shore  ward 

soo 

iOa.300 

100 

190 
160 
t40 

300^90 

«o-5eo 

580-«» 

Number  of  Uera  In 
place    November 
10, 18T7. 

<•«  p ». 

III 

^8 

1 

II 

fit 

till 

Average   thiokneaa 
of  atoneaonupper 
tiera,infeet. 

6 

+1.6 

1.6 

1.5 
1.9 

S  deep    and    18 

wide. 
Less  than  8  deep 

and  18  wide. 
Do. 

6 

5 

*1 

Do. 

1 

1 

1 

*Conatmoted  over  loose  willows. 

I  The  last  dlviaion,  40  feet,  extends  over  the  land,  and  is  covered  with  a  thin,  narrow  layer  of  stone. 
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8  SOUTH   PASS   OP   THE   MISSISSIPPI   RIVER. 

THE  A^EST  JETTY. 

From  1,000  to  1,175  feet  from  pile  1  (upper  corner  of  west  jetty),  and , 
from  1,210  to  1,455  feet,  also  from  1,495  to  1,600  feet  from  the  same 
point,  a  layer  of  willows  20  feet  wide  and  two  feet  thick  has  been  added 
to  the  west  jetty,  and  on  these  a  tier  of  stone  18  feet  wide  and  1  foot 
deep  has  been  placed. 

WEST  JETTY. 

A  tabulated  statement  of  its  condition  on  Noremher  10,  and  of  the progretB  made  in  danldtaf 
it  from  July  24  to  November  10,  1877. 


DistADces  from  pile  1, 
westjoUy,  In  feet. 


II 
S4 


10-    SSftboTO... 

0-    lOftlMve... 

0^  330  below... 
330- 430  below... 
43(^500  below... 
500-  800  below... 

800-1, 000  below.. 
000-1, 140  below.. 
140-1. 910  below.. 
310-1, 455  below.. 

455-1. 495  below.. 
495-1. 600  below.. 

600-1, 850  below.. 
850-1.950  below.. 
95(M,  070  below.. 
070-4. 900  below.: 
900-6. 895  below.. 
825-7. 900  below.. 
900-7,380  below.. 


15 
10 
330 
100 
70 
300 

900 

140 

70 

945 

40 
110 

950 
100 

9,130 
130 

9,635 
375 
180 


Is 

Biz; 


1*1 
ill 


11 

8 
7 
5 
6 

5  4-  lOOM 

willows. 

5 

J  -f  willows 
7 

5-h      lof 

wiUoWB. 

5 

4  +  1     of 

willows. 

4 

5 

4  and  5 

5 

5-6 

6 

7 


S5 

^  a 


*M 


20 


*1  90 


§ 

II 

25 


111 


140 
'945 


110 


I  p  « 


34 


mi 


+0.3 

--1.1 

9.0 

«l7 


4-1.5 


^l.o 

1-1.9 
OlO 
-H^3 

0.0 

+0.3 

-Mt5 

0.0 

-0.9 

-0.5 
-0.5 


o  t  - 

!E1 


5ti 

If 

< 


J  ton 


*Tier  of  loose  willows. 


t  Some  of  tbis  Utely  wasbed  off  the  Jettie*. 


THE  WINGDAMS  OE  SPUES  OF  THE  JETTIES. 

Large  letters  indicate  wing-dams  starting  from  the  east  jetty  and 
small  letters  those  projecting  from  the  west  jetty. 

There  are  now  33  spars  projecting  from  the  jetties.  At  the  date  of 
my  last  report  there  were  29. 

Foar,  then,  are  new  stractures.  Five  of  the  older  ones  have  received 
additions  or  repairs,  and  24  remain  as  last  reported.  Of  the  5  that  have 
l)een  partially  renewed  or  repaired,  A  and  J  spring  from  the  east  jetty 
and  a,  ^,  and  A,  from  the  west  jetty. 

The  forty  linear  feet  nearest  the  jetty  of  the  top  tier  of  spar  A  were 
destroyed  by  the  storms  of  September  20  and  October  1;  and  most  of 
the  stone  on  the  spur  was  forced  off  into  the  water.  This  has  not  been 
replaced.  A  second  or  lower  mattress-wall  has  been  added  to  this  spur 
since  Jnly  24.  A  cross-section  throagh  this  spar,  on  sheet  No.  4, 
together  with  data  contained  in  the  table  relating  to  wing-dams,  gives 
all  necessary  details  concerning  this  important  addition,  and  the  table 
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SOUTH   PASS   OF   THE   MISSISSIPPI   KIVEB.  9 

is^ives  also  all  needed  information  concerning  other  spars  not  given  in 
the  body  of  this  report. 

Spar  J  has  had  59  feet  of  its  outer  end  renewed,  and  it  has  also  been 
extended  81  feet  farther  into  the  river. 

The  top  pier  of  the  second  wall  of  spar  a  was  partially  broken  up  by 
tbe  two  storms  described  and  all  its  sarface-stone  was  washed  away. 
Stone  has  since  been  placed  on  the  broken  mattresses.  Of  wing-dam  g 
52  feet  of  the  outer  end  were  undermined,  and  6  piles  were  carried 
away. 

The  inclined  mattress  has  swung  downstream,  and  it  is  now  attached 
to  the  spur  at  one  end  only. 

Of  wing-dam  A,  40  feet  of  the  outer  end  were  undermined  and  5  piles 
were  carried  away.  The  corresponding  mattress  was  nearly  lost.  It  is 
joined  to  the  wing-dam,  as  described  tor  wingdam  g. 
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E.  jetty 
A  65,85 
W.Jetty 
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WING  DAH8  OK  SPXIBS 
A  tdbHlated  itattment  of  their  condithn  November  10,  andofOu 


Distance  from  East 
Point,  or  pile  1,  of 
point  on  main 
jettv  whence  epor 
prc(fect«,  in  feet 


11,770  East  Point... 
11,770  Eaat Point... 

7,440  pile  1 

7,440  pilel 

11,350  EMt Point... 

7,«a0  pilel 

ll,SIOO£aat  Point... 

6.900  pilel 

10,600  But  Point... 

6,300  pilel 

10.000  Eaat Point... 

5,780  pUel 

0,410  EMt  Point. . . 
5,400  pUel. ....... 

8.990  EMt  Point... 
4,770  pilel 

6,000  EMt  Point... 

4,065  pilel 

7.110  EMt  Point. . . 
3,105  pilel 

1 6,525  EMt  Point... 

|2,475  pilel 

5,160  EMt  Point  .. 

1,156  pUel 

4,520  EMt  Point... 

433  pilel 

3,600  EMt  Point... 

900  aboTe pilel.. 

3,500  EMt  Point. . . 

500  abore  pilel.. 

3.000  Eait Point... 
960  above  pile  1 . . 
9,600  EMt  Point... 
1.500  above  pile  1.. 
9,160  above  pilel.. 


LenfTth  ttom  piles  of 
main  Jetty  to  outer 
end  ox  spur  at  bot- 
tom tier,  in  feet. 


1954-30feetaproo) 
900i J 

199+30  feet  apron  \ 
199  +  30  feet  apron  ( 

AbontlSO 

AboatlSO 

903+53 feet  apron. . 

905 

175 

140 

910  +  54  feet  apron 

and  piles. 
197 


185. 
135. 

169. 


931.. 
903.. 
909. 
193.. 

910. 

940.. 
251. 

180.. 
Ij^., 
9S0. 
235. 


790  from  shore  . 
290 

710  from  shore . 


187 

500  from  shore . 

leo 

440  from  shore . 
396  from  shore . 


Number  of  pile 
in  spnr. 


Piles  inSrows 


Piles  in  9  rows 


98. 
20  (n. 


(•) 


31 

19 

95  in  9  rows. 
19 


97  in  3  rows . . 

38  in  3  rows . . 
27 


15  in  3  rows. 

16 

29 in  3rows... 
90 


1 

TSeniof 

c 

ill   1 

I     ! 
a    I 

a 

C5and7 
I'.'.V.V. 


III 


160,160,78.161,150. 

68.1Sa 
160. 160, 160, 166^  14( 
149,165.67,116,161, 

166,156. 
170,T70,160.157 


3 168,171,73.. 

9 166,166 


160.160,91. 


30. 


934,198,100 

193 

177.89.164,170 ' 

160. 160. 160,150,110  I 

184 ' 


910.. 


140. 
170*. 


396,300.256.914.. 


1  2d  wall 
>  1st  walL 
«2dwaU. 
4  Destroved  previous  to  report  of  March  16, 1877,  only  piles  remaining ;  no  repairs. 

*  Exclaoinff  apron  and  projeotiofr  piles  from  consideration. 

*  Nothing  done  since  Murcn  16 ;  50  feet  only  of  oa^r  end  effective. 
'  Nothins  done  since  March  16 ;  only  piles  remain. 

'  Minns  54  feet  apron  and  piles,  i,  e.,  they  are  not  considered. 
'  The  outer  56  feet  hM  only  piles. 
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OF  THE  JETTIES. 

pnogrtiB  made  in  building  them  from  July  24  to  November  10, 1877. 


horizontal  mattresses. 

1 

t 

1 

V 

g  a 

f 
,2 

«  a 

1 

0 

1; 

II 
1! 

25 

1! 
"si 

■**  S3 

J! 
»l 

§ 

*  a 

-2-2 

Clear    space    be- 
tween  two  oppo- 
site spurs. 

Width  in  lame  cr- 
der,  in  feet. 

« 

< 

a 
a 

II 

if 

78.   63.  43,  23, 

90, 90, 16. 
100,75.60,40.30 
80.  63.  43,  42, 

«3,ao.ao. 

35.30.25,25,.. 

2,2,2.24.2,3. 

2,2.2,2,2... 

Old 

1 

lUO 

610 

New 

Old 

786 

786 

677 

2,2.2i2,2i. 
*    24. 2i. 
21,24,24,3... 

610 

610 

Old   

! 

Old 

1           ; 

1  

Old 



1  **** 

25,24.22 

22,93 

21.24.2 1 

21,24 ' 

Old 

] 

613 
613 

*613 

Old 

613 

1 

1 

1 

1 

26,26,26 

21.  ii,  24  . . . 

Old 

...... 

^4 

119 

Old.  frood  con- 
dition. 
Old 

1 

1 

i«634 

60  effective... 

1 

I 
I 

i.'.K::;.::::: 

None 

Old 

::::::i:::::: 

1 

About 

81  effective  .. 
132  effective, 

135 

Old i  

642       642 
642       649 

730 
612 

25 

2.2.2 

Old ' 1 1 

642 

30.20,20 

25 

Old   ...         ' -...  ' 

620 

620 
620 
592 
592 

606 

606 
612 

612 
625 
6tfS 
590 

590 

570 

570 

610 

610 
640 
640 
800 

620 

14^.':::::::: 

2i.21  24  3^ 

83(«») 

142 

Old   ' ! 



620 
592 
592 
fion 

620 

20,20.20  20... 

Old i 

Old 1 

::::;■! 

592 

20, 20, 20, 20, 15   2X'.2Jr.'21^*21*21 

160 

592 

20. 30.  and  60. 
30aBd60(»). 

2 

2 

146 

New '    184  i    146 

t           1 
New 210      17S 

330  '     IQfi 

••550 

178 

388 
1*40 

237 

185  1    606 
88      A19 

W5OO 

220 

SOfeetold  140 

feet  new.    ' 

Vaw                     I      140 

140 
97 

569 

30 

2 

97 

569 

,  filTl'    "          ! 

625 
625 
590 

590 

570 

570 

610 

595 

30  and  60  ('^ 

2 

160 

About  40  ef- 
fective. 

New 170 

Old , 

160 

330 

112 

»«595 
590 

Old : 

I 

590 

use. 
100  outer  end 

effective. 
80  nnter  end 

Old 

570 

..     . 

Old 

; 

570 



effective. 
LW 

Old 

1 

610 

ann 

Old   

1 

610 
640 
640 
800 

610 

1  80 

Old 

640 

None  of  use.. 

Old.  , 1 

640 

17,12,12,12... 

2,1,1,1 

Old..? 

800 

www 

'*  56  feet  of  piles  counted  in. 

"  St  feet  of  outer  end  has  undermined  and  broken  away  sinee  July  24. 
*'  40  feet  of  outer  end  has  undermined  and  broken  awav  sinc<)  July  24. 

**  This  tier  varies  in  width ;  74  feet  is  20  feet  wide,  80  feet  is  30  feet  wide,  and  30  feet  of  outer  end  60 
feet  wide. 
"  This  tier  varies  in  width ;  180  feet  Is  30  feet  wide,  and  30  feet  of  outer  end  is  60  feet  wide. 
'*  Apron  mattresses  included. 

*'  This  tier  varies  in  width :  140  feet  is  30  feet  wide,  and  30  feet  of  outer  end  is  60  feet  wide. 
'•  30  feet  spron  mattresses  included. 
*  For  explanation  of  classification  see  page  13,  seventh  Report. 
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Since  Jaly  24,  about  1,800  cords  of  willows  have  been  osed  at  South 
Pass  and  aboat  3,000  cable  yards  of  stone. 

A  portion  of  this  stone  has  been  temporarily  deposited  on  the  apper 
2,000  feet  of  the  east  jetty,  to  save  leaking  barges,  and  it  may  be  removed 
elsewhere  in  the  future. 

DREDGI17Q  AT  SOUTH  PASS  TO  DECEMBER  15. 

Oil  tlie  24th  of  September  a  bucket-dredge,  belonging  to  Kimball  & 
Co.,  was  moved  down  from  the  head  of  the  pass,  where  it  had  lain  idle 
for  some  time,  and  since  that  date  it  has  been  used  to  deepen  the  chan- 
nel over  the  bar. 

The  weather  at  this  season  is  exceedingly  unpropitious  for  such  work, 
with  a  dredging-machine,  and  in  consequence,  not  very  much  had  been 
gained,  until  lately.  For  a  time  the  violent  storms  efrecte<l  shoaling, 
where  the  dredge  had  been  at  work,  and  it  is  quite  well  demonstratdi 
that  an  ordinary  dredge  can  accomplish  little  on  the  bar  itself,  at  tbis 
season  of  the  year,  at  least. 

But  the  dredging-machine  has  been  quite  useful  within  the  pass  of 
late.  The  dredge  has  worked  about  40  days,  and  has  removed  about 
12,000  cubic  yards  from  the  bottom.  Some  of  this  has  been  dumped 
close  to  the  jetties,  between  the  wing-dams,  and  some  into  tlie  Gulf 
beyond  the  jetties,  in  deep  water. 

About  the  10th  of  August  the  working  force  was  greatly  reduced,  and 
since  then  the  number  of  employes  engaged  in  work  at  the  jetties  Jus 
been  sixty  or  more,  exclusive  of  about  thirty  employed  on  the  new 
dredge-boat  G.  W.  K.  Bayley. 

THE  NEW  DREDGE. 

The  new  dredge-boat  G.  W.  R.  Bayley  arrived  at  Port  Eads  November 
15,  before  daylight.  It  was  built  not  only  to  have  a  more  powerful  and 
effective  dredge  for  the  work  in  view  than  any  of  the  more  common 
kinds  in  use,  but  it  is  anticipated  that  it  will  be  able  to  work  on  the  bar, 
some  of  the  time  at  least,  when  the  ordinary  dredging-machine  would  be 
forced  to  seek  shelter;  a  very  important  consideration,  when  it  is 
remembered  that  the  water  has  been,  at  times,  so  rough  that  xko  hydro- 
graphic  work  could  be  done  for  a  survey  during  periods  of  from  two  to 
three  weeks.  The  following  is  a  description  of  the  boat  and  of  the  pur- 
posed modes  of  working  it,  gleaned  from  personal  inspections  and  from 
information  furnished  by  others : 

This  is  an  iron  side-wheel  steamboat,  drawing  about  5  feet  with  her 
coal  on  board,  when  unladen  otherwise.  Its  length  on  deck  is  about  1S5 
feet,  with  an  after-deck  frame,  strongly  supported,  projecting  17  feet 
beyond  a  double  stern,  or  a  stern  in  two  parts,  each  division  being  about 
25  feet  long,  and  having  a  rudder  (while  another  rudder  is  at  the  bow). 
An  interval  or  recess,  4  feet  wide,  between  them,  receives  the  suction- 
pipe  and  allows  it  free  play  vertically.  Thus,  from  the  stem  to  the  after 
bulkhead  of  the  main  boat  where  the  suction-pipe  is  attached,  the 
length  on  deck  is  about  160  feet.  The  width  amidships  is  32  feet,  and 
the  depth  of  hold  10  feet.  The  entire  boat  is  iron  except  the  housing 
on  the  upper  deck,  the  wheel-houses,  and  a  few  light  details. 

The  plates  of  the  hull  are  three-eighths  of  an  inch  thick.  There  are 
two  fore-and-aft  and  six  cross  bulkheads,  including  tanks,  all  well 
braced  with  channel-iron  webs.  The  deck  is  of  iron  plates,  one-fourth 
inch  thick,  with  lapped  joints,  held  by  flush  rivets.    A  keelson,  3  feet 
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high,  and  doable  ander  tbe  tanks,  extends  125  feet  from  the  stem  and 
to*tbe  rear.  Two  cross  and  two  longitudinal  keelsons  or  girders  sup- 
port tbe  pumps  and  pumping-engines. 

To  upbold  tbe  weigbt  of  tbe  wbeel-sbafts  and  tbeir  accessories,  two 
large  iron  gallows-frames  are  braced  to  tbe  side  of  tbe  bull.  The  wbeel- 
honses  are  of  wood,  tbe  wheels  having  a  diameter  of  28  feet.  Tbe  boil- 
ers are  four  in  number,  of  steel,  forming  two  butteries,  which  are  placed 
under  tbe  main  deck.  Tbey  rest  on  well-riveted  girders.  Each  boiler 
is  26  feet  long,  with  a  diameter  of  42  inches,  and  has  four  flues,  two  9 
and  two  13  inches  in  diameter ;  allowable  pressure,  159  pounds.  Two 
high-pressure  engines,  having  cylinders  2L  inches  in  diameter,  with  a 
stroke  of  7  feet,  supply  power  for  the  side-wheels,  and  a  doctor  beneath 
the  deck  supplies  tbe  boilers  with  water.  Besides  these,  there  are  seven 
engines  for  hoisting  purposes,  an  hydraulic  steam-ram,  a  Cameron  pump- 
ing-engine,  which  supplies  water  for  flashing  tbe  tanks,  &o. ;  and,  lastly, 
supported  on  iron  frames  well  secured  to  tbe  girders,  area  pair  of  oscil- 
lating engines,  the  cylinders  of  each  having  a  diameter  of  20  inches, 
with  a  20inch  stroke.  The  anticipated  pressure  on  the  piston-beads  is 
125  pounds  per  square  inch. 

Forward  from  the  wheel-houses  are  four  iron  tanks,  each  15  feet  by  19 
feet  in  plan,  for  7  feet  below  their  separating  walls,  having  hoppers  of 
an  inverted  pyramidal  shape,  thence  to  their  bottoms,  7^  feet  lower. 
These  have  each  a  valve-door,  4  feet  in  diameter,  opening  outward  or 
downward,  and  upheld  by  an  hydraulic  jack  supported  by  timbers  on 
a  level  with  tbe  upper  edges  of  the  tanks  about  5  feet  above  the  tops  of 
the  division  partitions.  Power  is  supplied  to  these  jacks,  through  pipes, 
by  tbe  steam-ram  before  mentioned,  by  merely  opening  the  proper  valve, 
the  steam-power  being  constantly  on  duty  at  the  piston-head  of  the  ram, 
far  astern. 

These  four  tanks,  laden  to  their  party-walls,  contain  about  433  cubic 
yards.  If  filled  two  feet  higher,  until  the  overflow  on  each  side  is 
reached,  they  hold  512  cubic  yards.  This  latter  lading  would  cause  the 
boat  to  draw  about  9^  feet,  and  settle  her  nearly  to  her  guards,  so  that 
calm  water  will  be  needled  for  this  practice. 

A  woo<len  horizontal  waterway,  with  trap-doors  for  each  tank,  leads 
over  the  tanks  and  connects  at  its  rear  end  with  an  inclined  waterway, 
which  in  turn  is  joined  by  a  cylindrical  pipe  24  inches  in  diameter  about 
20  feet  forward  of  the  pump.  This  is  connected,  in  actual  operation, 
with  a  24-inoh  pipe  which  flares  out  to  30  inches  in  diameter  where  it 
joins  the  pump,  9  feet  below  the  horizontal  wooden  trough. 

This  description  applies  when  the  pump  is  filling  the  tanks.  But  the 
discharge  may  be  made  overboard  on  either  side  of  the  boat.  And  in 
this  case  a  pipe  75  feet  long  or  less,  as  is  needed,  is  carried  out  directly 
at  right  angles  from  the  boat,  amidships  nearly,  and  is  supported  by  a 
derrick.  Then  the  vertical  height  of  the  discharge,  above  the  exit  fh>m 
the  pump,  is  about  4  feet  less,  or  5  feet.  The  pipe  leading  from  the 
pump  is,  in  these  cases,  turned  to  the  port  or  starboard  at  its  outer  end, 
and  its  length  is  so  adjusted  that  its  24-inches  extremity  joins  either  the 
upper  and  middle  discharge-pipe  leading  to  the  tanks,  or  either  of  the 
lower  two  leading  outside.  • 

The  pum|>  is  centrifugal  in  action,  of  the  Andrews  patent.  The  diam- 
eter of  the  fan-wheel  is  6  feet,  and  its  depth  in  the  direction  of  its  axis 
is  2  feet  3  inches,  and  about  one  hundred  revolutions  per  minute  have 
been  attained,  while  the  machinery  is  new.  Leading  astern  from  the 
entrance  to  tlie  cylinder  of  the  pump,  the  suction-pipe  connects  with  a 
large  iron  ca8ting  firmly  attached  to  the  stern,  between  the  two  wings 
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of  the  boat,  before  described.  On  this  casting  is  the  carved  ^arface 
which  forms  one-half  the  joint  which  allows  vertical  motion  to  the  dis- 
charge-pipe. A  second  casting  having  at  its  forward  end  b  female  curve 
corresponding  to  that  on  the  fixed  casting,  and  on  its  after  end  the  male 
carve  forming  half  of  the  joint  which  gives  horizontal  motion,  is  firmly 
connected  to  trannionson  the  vertical  sides  of  the  fixed  castings  bystir- 
rnp-straps.  At  the  after  end  of  the  second  casting  the  joint  giving  hor- 
izontal motion  is  completed,  and  the  sacrion-pipe  is  then  attached  so 
that  a  horizontal  motion  of  aboat  30  degrees  on  each  side  of  the  axial 
position  is  attainable,  when  the  snction-pipe  is  depressed  at  work.  A 
vertical  section  parallel  to  the  axis  of  the  first  joint,  and  a  horizontal 
section  parallel  to  the  axis  of  the  second  is  nearly  semicircolar,  while 
sections  at  right  angles  would  be  rectangalar.  The  suction -pipe  is  27 
inches  in  diameter.  Its  length  is  calcalated  so  that  it  shall  make  an 
angle  of  about  35  degrees  with  a  horizontal  bottom,  when  working  io 
28  feet  of  water.  The  end  of  the  suction-pipe  terminates  in  and  forma 
the  upper  half  of  the  drag,  which  is  composed  of  two  main  parts, 
hinged  together,  so  that  the  upper  or  outer  part,  when  dredging,  shuts 
over  the  other,  moving  vertically  with  the  end  of  the  suction-pipe,  in- 
creasing the  width  of  the  aperture  through  which  the  sand  passes,  as 
the  steel  scraper,  which  is  on  the  movable  part,  moves  downward.  The 
drag  flares  out  horizontally,  so  that  the  scraping-edge  is  4feetlong^ 
while  the  square  box  adjoining  the  inner  or  circular  end  is  27  inches  on 
a  side.  In  passing  up  from  the  cutting  edge  to  the  pump  the  dredged 
material  goes  through  a  curved  chamber,  which  is  a  prolongation  of 
the  suction-pipe,  but  having  a  very  different  shape,  with  the  same 
area  of  cross-section.  This  chamber  turns  through  about  one-half  of 
a  circumference.  Five  ribs  on  the  under  joint  or  half  of  the  drag,  are 
partly  .buried  in  the  bottom  as  the  drag  is  moved  along,  and  small  plows 
may  be  used  on  them,  and  water  forc^  by  the  Cameron  pump  throagh 
a  pipe  leading  over  the  snction-pipe  and  down  through  a  six  inch  hole 
on  each  of  the  vertical  sides  of  the  drag,  may  be  led  tbenee,  throagh 
pipes,  between  these  ribs,  so  as  to  form  jets,  which  may  assist  the  action 
of  the  scraper  by  loosening  the  material  of  the  bottom.  The  aperture 
before  the  cutting-edge  may  be  closed  or  opened  by  an  hydraulic  jack 
placed  on  the  suction-pipe,  and  operated  by  the  steam-ram.  As  the 
plunger  of  the  jack  moves  to  do  this  work  a  smaller  mate  connected  with 
it  moves  a  liquid  in  a  gauge  on  deck  by  means  of  an  intervening  small 
pipe,  so  that  an  observer  may  know  how  large  the  aperture  is. 

The  drag  terminates  at  either  flank  on  Its  upper  side  in  two  ears, 
which  are  open  above  so  that  water  may  pass  freely  into  a  nearly  cylin- 
drical space  which  would  otherwise  be  an  air-chamber.  Once  here  it  is 
drawn  beneath  an  iron  plate,  above  the  sand-scraper,  so  as  to  mix  with 
the  sand  and  aid  in  giving  it  free  passage  up  the  suction-pipe  to  the 
pump. 

This  plate  is  adjustable  by  two  set-screws,  and  it  is  placed  so  that  the 
water-apertnre  increases  as  the  sand-entrance  contracts,  and  vice  vena. 
The  minimum  limit  to  the  width  of  the  aperture  is  1  inch,  and  the  maxi- 
mum limit  12  inches,  and  the  length  (across)  is  4  feet  for  each.  When 
the  sand-aperture  is  4  inches  wide  the  water  entrance  is  12  inches,  and 
the  reverse  holds  true.  The  suction-pipe  is  attached  by  chains  to  a  gin, 
and  it  is  raised  or  lowered  by  the  power  of  an  engine  placed  on  deck, 
abaft  the  after  bulkhead,  fm*  the  purpose.  A  machine,  so  carefully  and 
elaborately  conceived  and  so  thoroughly  constructed,  must  needs  insure 
at  least  some  fair  measure  of  sucrcess,  provided  the  scraper  can  be  made 
to  perform  the  part  assigned  to  it.    The  attainment  of  Uiis  end  neces- 
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sarily  involves  repeated  trials  and  changes  of  detail,  and  unless  a  happy 
expedient  giving  the  desired  economy  is  accidentally  obtained  at  first 
conniderable  time  may  be  required  for  experimenting.  To  be  prepared 
for  such  a  contingency,  a  second  end  to  the  suction-pipe  was  brought  from 
Pittsburgh,  where  the  boat  was  made.  This  is  intended  to  be  pushed 
instead  of  being  dragged. 

An  iron  cylindrical  roller  some  7  feet  in  diameter,  mostly  open  at  the 
sides,  will  rotate  about  its  axis,  around  which  is  built,  inside,  a  small 
air-tight  drum^  serving  to  diminish  the  specific  gravity  of  the  whole 
device. 

The  frame  which  carries  the  cutting-edge  partly  closes  the  sides  of  the 
cylioder,  and  this  does  not  rotate. 

A  second  part  joins  the  first  part,  behind  the  cutting-edge,  by  one  bolt 
on  each  side,  so  that  a  motion  on  these  bolts  as  an  axis  is  easy.  Where 
the  junction  is  made,  the  chamber  up  which  the  sediment  is  to  be  drawn 
is  flat  and  wide.  But  at  the  other  extremity  the  second  part  becomes 
cylindrical. 

Here  junction  is  made  with  a  third  part  by  a  sliding  cylinder,  one  joint 
telescoping  on  the  other. 

A  chamber  in  the  third  part  is  surmounted  by  four  iron  pulleys,  so 
arranged  that  timbers  on  each  side  passing  under  one  pulley  and  over 
auother  shall  serve  to  transmit  the  power  of  an  hydraulic  jack,  in  order 
to  give  the  telescoping-motion  which  will  lengthen  or  shorten  the  whole 
apparatus.  It  should  be  mentioned  that  inside  the  guards  is  an  iron 
bulwark,  everywhere  5  feet  high  at  least,  surrounding  the  main  part  of 
the  boat.  The  doors  in  this  wall  are  made  to  close  water-tight,  and  thus 
the  boat  is  quite  well  guarded  from  danger  arising  from  shipping  seas 
while  at  work. 

As  the  boat  has  two  rudders  at  one  end,  and  one  at  the  bow,  if,  is  in- 
tended that  it  shall  not  be  turned  about  while  at  work,  but,  after  empty- 
ing her  tanks  in  deep  water,  that  she  will  bagk  up  to  a  new  position  and 
commence  dredging  anew.  The  tanks  have  been  filled  with  water  in  six 
minutes. 

If  20  per  cent,  of  sediment  can  be  pumped  up  and  fifteen  trips  per  day 
accomplished,  1,300  cubic  yards  of  the  bottom  may  be  removed  in  ten 
hours. 

With  12^  per  cent,  of  sediment  and  thirty  trips  each  day,  about  1,600 
cubic  yards  may  be  removed  from  the  channel.  This  percentage  and  a 
greater  number  of  trips  have  been  attained  in  working  on  the  crest  of 
^e  bar,  making  short  trips ;  but,  as  the  tanks  were  not  all  filled,  often 
the  aggregate  gain  was  considerably  less  than  this  for  ten  hours. 

Since  the  above  description  was  written  some  changes  of  detail  have 
been  made  in  the  scraper.  The  motion  of  the  two  parts  about  a  com- 
mon hinge  has  been  temporarily  discarded,  and  other  slight  changes 
have  been  made.  But  as  the  boat  will  probably  undergo  still  other 
alterations  in  detail,  it  is  unnecessary  for  the  present  to  enlarge  its 
description. 

The  30th  of  November,  I  took  seven  samples  of  the  water,  charged  with 
sediment,  from  the  mouth  of  the  discharge  conduit  of  the  boat,  where  the 
water  is  always  agitated  very  violently.  The  samples  were  taken  in  this 
case  at  the  stages  of  seven  successive  trips  when  an  average  turbidity 
was  apparent,  as  well  as  could  be  judged ;  935  grammes  of  water  and 
sediment  contained  86.222  grammes  of  dried  sediment,  about  nine-tenths 
being  sand  and  the  rest  of  a  clayey  nature.  This  test  shows  a  percent- 
age of  se^liment  to  water  charged  with  sediment  of  9.3. 

When  this  water  was  first  t  aken  up  it  seemed  to  contain  a  large  amount 
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of  inud.  The  flaid  mass  was  of  a  chocolate  color,  bnt  after  the  water 
had  been  filtered  and  the  sediment  dried,  it  became  apparent  that  aboat 
nine-tenths  of  the  solid  matter  was  fine  sand,  somewhat  dark  in  color  in 
the  mass.  This  kind  of  sand,  having  dark-colored  clay  mixed  with  it  in 
proportions  varying  from  5  to  20  per  cent,  has  been  mistaken  for  mod, 
as  it  is  taken  from  the  river  in  saspension  in  the  water.  It  settles  much 
more  slowly  than  sand  is  nsnally  precipitated. 

Water  in  suspension  in  the  sample  jars  of  the  later  part  of  Jaly,  1877, 
seemed,  in  this  manner,  to  be  mnd  nearly  free  from  sand,  and  it  was  so 
reported  by  me.  But  a  careful  microscopic  examination  of  the  dried 
residnnm,  left  after  filtering,  showed  that  finely  comminuted  sand  con- 
stituted by  far  the  larger  proportion  in  many  samples. 

It  is  difficult  to  judge  accurately  of  the  proper  specific  gravity  of  this 
matter  as  it  lies  on  the  bottom. 

If  it  is  assumed  to  have  the  average  specific  gravity  of  the  river  sedi- 
ment 1.89,  the  volume  of  the  bottom  removed  is  4.97  cubic  yards  for  each 
100  cubic  yards  of  sediment-charged  water  in  the  tanks.  Allowing  45 
trips  in  this  day's  work,  with  an  average  of  3  tanks  per  trip,  the  same 
proportion  throughout  10  hours'  work  would  result  in  removing  about 
720  cubic  yards  from  the  bottom. 

December  7, 1877,  8  samples  from  4  trips  gave  12  per  cent,  of  sand  by 
weight.  Assuming  the  specific  gravity  of  the  sand  in  the  bottom  to  be 
1.8,  the  volume  removed  in  10  hours'  work  on  the  basis  above  given, 
would  be  974  cubic  yards. 

The  same  day  24  samples  from  10  trips  yielded  12.3  per  cent  of  sand 
by  weight.  A  day's  work  with  this  percentage  would  aggregate  about 
1,000  cubic  yards.  December  9,  about  20  samples  were  taken  during  8 
trips,  at  regular  intervals.  9.87  per  cent,  by  weight  of  sand  resulted.  A 
day's  work  corresponding  to  this  would  be  801  cubic  yards.  December 
12,  about  15  samples  taken  f^om  3  trips  were  preserved.  Mnd  was 
thrown  into  the  tanks,  a  part  of  the  time,  so  thick  that  it  tasked  to  the 
utmost  the  power  of  the  pump  to  keep  the  mass  in  motion.  At  these 
times  the  mud  was  of  about  the  consistency  of  thin  mortar,  but,  after 
drying,  this  proved  to  be  almost  entirely  a  very  fine  sand,  the  grains 
showing  rounded  eorners  and  edges  under  the  microscope.  Four  samples 
were  taken  of  this  sort,  and  11  at  other  stages  of  the  trip.  The  percent- 
age of  dried  sediment  to  the  whole  mass,  by  weight,  was  39.02.  Assum- 
ing this  material  to  have  a  specific  gravity  of  1.89  when  compact  on  the 
bottom,  a  day's  work  at  the  same  rate  would  accomplish  the  removal  of 
about  3,000  cubic  yards.  The  average  removal  from  the  bottom  of  1,200 
cubic  yards  per  day  is  not  too  much  to  anticipate  as  a  full  day's  work, 
when  experience  has  demonstrated  the  best  manner  of  working  the 
dredge. 

When  the  new  dredge  began  its  experimental  work  the  interruption 
to  the  22  feet  channel,  t.  «.,  f^om  22  feet  inside  on  the  bar  to  22  feet  out- 
side, was  50  feet  only.  At  that  time  and  since  the  old  dredging-macbine 
could  have  worked  very  little  on  the  bar.  Some  of  the  effects  of  the 
work  of  the  Bayley  are  shown  by  reference  to  the  report  of  the  monthly 
bar  survey,  dated  December  1, 1877.  A  22  feet  trench  extended  through 
to  deep  water.  This  was  twenty-one  days  after  the  arrival  of  the  Bay- 
ley;  but  it  had  then  worked  only  five  days,  under  the  disadvantages  of 
new  and  nearly  untried  machinery  and  devices. 

THE  PSBBBKT  SURVEY. 

The  field-work  of  the  present  survey,  at  the  lower  end  of  the  jetties 
and  beyond,  has  been  delayed  by  various  causes.    The.channel  showed 
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safficient  progressive  improvcmeDt  wbile  tbe  river  was  qaite  low,  to 
warrant  the  belief  that  the  new  dredge,  Bayley,  would  be  able  to 
deepen  and  widen  it  shortly  after  beginnlDg  work,  assuming  that 
experimental  tests  had  resulted  in  the  ascertainment  of  permanent 
methods  of  adjustment  and  use  of  various  details,  especially  of  the 
scraping-device. 

But  low  ^yater  in  the  Ohio  River  not  only  detained  the  boat  at  Pitts- 
burgh long  after  it  was  desired  to  move  it  to  Port  Eads,  but  the  ground- 
ing of  the  boat  prevented  the  needed  trials  and  tests  from  being  made 
before  it  reached  Port  Eads.  Consequently,  the  earlier  dredging- work 
here  was  done  under  circumstances  quite  unfavorable  to  rapid  progress. 
A  considerable  part  of  the  Bayley's  machinery  was  brought  to  Port 
Eads  on  barges,  and  the  proper  placing  of  this,  together  with  certain 
finishing  work,  consumed  considerable  time.  A  rise  in  the  river  also 
acted  unfavorably. 

Nevertheless,  it  was  thought  best  to  occupy  the  time  with  office* work 
connected  with  the  survey,  meanwhile  awaiting  the  action  of  the  dredge 
and  of  the  river  a  reasonable  period,  before  proceeding  to  finish  the 
field-work,  in  order  to  avoid  an  unnecessary  intermediate  survey,  which 
would  necessarily  be  brief  and  unsatisfactory  in  connection  with  an 
event  so  important  as  the  attainment  of  a  channel  22  feet  deep  and  200 
feet  wide,  and  the  payment  of  the  second  installment  of  half  a  million 
of  dollars  due  from  the  United  States  on  the  procurement  of  that 
channel. 

Elsewhere  I  have  given  an  approximate  account  of  the  work  accom- 
plished on  certain  days  by  the  dredge,  in  terms  of  cubic  yards  removed 
from  the  bottom. 

When  the  channel  had  become  so  nearly  of  the  depth  and  width  re- 
quired for  the  second  payment  that  only  about  300  feet  in  length  needed 
widening  by  a  mean  amount  of  less  than  30  feet,  I  made  nearly  daily 
reconnaissances  of  the  critical  portion  of  the  channel. 

On  the  14th  of  December  I  sonnded  finally  the  lower  1,270  feet  of  the 
channel,  and  a  portion  of  the  area  beyond  the  ends  of  the  jetties,  and, 
on  the  15th  of  December,  I  completed  the  survey  of  the  channel  by 
sounding  1,200  feet  in  length,  overlapping  by  that  length  work  done 
on  December  7 ;  and  I  also  sounded  again  over  the  narrowest  cross- 
section  at  the  ends  of  the  jetties. 

A  careful  watch  has  been  kept  throughout,  over  all  localities  where  a 
narrowing  of  width  could  afiect  the  question  of  attainment  of  a  22feet 
channel  200  feet  wide. 

The  soundings  of  the  14th  and  15th  of  December,  when  plotted, 
showed  that  the  required  channel  had  been  obtained,  and  accordingly  1 
addressed  a  letter  to  the  honorable  the  Secretary  of  War  and  to  Mr. 
Eads,  the  latter  including  a  duplicate  of  the  former. 
A  copy  of  the  former  is  given  below : 

UxrrED  States  Enginekr  Office, 
Port  Eads,  South  Pass,  La,,  December  17,  1877. 

Sir:  I  bare  tbe  bonor,  in  cotuplianco  witb  tbe  act  of  Congress  approved  Marcb  3, 
1^975,  eotitled  **An  act  making  appropriations  for  tbe  repair,  preservation,  and  comple- 
tion of  certain  public  works  on  rivers  and  barbors,  and  for  otber  purposes,''  to  rei>ort, 
in  confirmation  of  my  telegram  of  yesterday,  tbat  *' yesterday,  December  15,  a  cbannel 
''^  feet  deep  throngbout  a  widtb  of  more  tban  200  feet,  at  its  narrowest  point,  was  ob- 
tained from  deeper  water  in  Sontb  Pass,  near  tbe  head  of  tbe  passes,  tbrougb  tbe  jet- 
tied  prolongation  of  South  Pass,  to  deeper  water  in  tbe  Oulf  of  Mexico." 

I  have  also  furnished  Mr.  Eads,  with  a  duplicate  of  this  letter. 

Not  over  one  day's  field-work  will  be  required  to  complete  tbe  pending  survey,  and 
After  a  few  days'  office-work  foUowing  the  taking  of  soundings  in  tbe  Gulf,  near  the 

H.  Ex.  52 2  (     r^r^n]o 
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ends  of  the  jetties,  certified  charts  with  others  will  be  forwarded  to  the  honorable  Sec- 
retary of  War  and  to  Mr.  £ads,  and  at  that  time,  or  soon  after,  a  report  to  accompany 
the  charts  will  be  mailed  to  both  addresses. 

I  certify  that  the  facts  above  stated  as  to  widths  and  depths  of  channel  are  correct 
and  in  conformity  with  the  resnlts  of  my  latest  surveys. 
Very  respectfully,  yonr  obedient  servant, 

M.  R.  BROWN. 
Captain  of  Engineen,  V,  8,  A. 
Hon.  Gbo.  W.  McCrary,  • 

Secretary  of  War,  Waskingtoiif  D.  C. 

In  obtaining  the  channel  22  feet  deep  for  a  width  of  200  feet,  the 
dredge  Bayley  has  worked  abont  20  days  of  10  hours  each  and  Uie 
dredging-macbine  aboat  twice  that  number. 

At  800  hundred  cubic  yards  per  day  the  Bayley  has  removed  aboat 
16,000  cubic  yards  (rom  the  bottom.  Allowing  300  yards  per  day's  work 
of  the  dredging-machine,  the  40  days'  work  result  in  the  removal  of  12,000 
cubic  yards.  In  all,  about  28,000  cubic  yards  of  the  bottom  hare  been 
removed  since  late  in  October. 

Inasmuch  as  this  amount  is  greatly  in  excess  of  that  required  to  ob- 
tain a  chanuel  22  feet  deep  and  200  feet  wide  in  the  early  days  of  I^o- 
vember,  it  is  plain  that  the  river  has  been  working  against  the  dredges, 
although  some  of  the  dredged  material  has  come  from  the  jetty  sides  of 
the  22  feet  contour. 

In  the  following  table,  the  depth  of  water  available  for  navigation 
through  each  section  of  2,000  feet  of  the  channel  below  East  Point  is 
given  for  various  dates,  including  those  of  the  latest'surveys : 

Table  of  atailahle  depths^ 


Date. 

Diatanoea,  in  feet,  from  Eaat  Point 

0-2,000 

2,000-4,000. 

4,000-6,000. 

6,000-8,000. 

8,000-10,000. 

10.000-12.000. 

Jtin6, 1875  .        

22.5 
93.3 
S3.5 
22.0 
24.1 

18.7 
20.3 
1».6 
20.3 
21.1 

16.7 
83.0 
21.0 
21.1 
23.2 

10.2 
21.0 
23.5 
21.2 
38.0 

9.7 
17.1 
23.0 
21.1 
21.2 

9.2 

May,  1876 

1S.0 

AugaBtf  1876................ 

19.8 

November,  1876 

SO.  3 

March  16,  1877 

SO.  5 

Aprils,  1877 

21.3 

April  92  ISn 

SO.  5 

Mav  10.  1877 

jB.1 

81.4 

19.5 

May  24, 1*^7 

17.8 

Jane  28, 1877...... 

lao 

Jalv3  1877 

24.9 

81.0 

83.5 

Jaly  7,  1877 

23.8 

July  8, 1877 

28.0 

July  28,  1877 

90.3 

Aaenst  30.  1877    

90.  P 

September  9S,  1877 

80.7 

October  25.  1877    . 

24.4 

October  31.  1877 

9L0 

November  3, 1877 

26.3 

28.5 

November  13  1877 

24.2 

December  1.  1877 

.....  ..... 

81.3 

December  7, 1877............ 

83.0 

December  14, 1877 

83.7 

On  sheets  Nos.  1  and  2,  in  addition  to  the  hydrography  of  South  Pass, 
near  to  and  between  the  jetties  and  beyond  them,  the  references  of  the 
mean  upper  surface  of  the  jetties,  including  the  stone  superposed  on  them 
are  given,  the  standard  plane  being  the  accepted  "  average  flood-tide." 

In  the  present  survey  especial  care  has  been  taken  to  extend  the  in- 
vestigation to  some  dist-ance  on  either  side  of  the  jetties'  ends  and  to 
the  shoal  areas  behind  the  jetties  as  far  up  as  a  boat  can  be  floated. 
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No  survey  since  that  of  August,  1S76,  is  sufficiently  detailed  as  to 
depths  Dear  to  and  behind  the  jetties  to  serve  as  a  staudard  with  which 
to  coaapare  the  present  chart;  and  no  survey  gives  many  details  as  to 
depths  behind  the  east  jetty  and  considerably  distant  from  it.  By  com- 
bining a  comparison  of  the  present  survey  and  that  of  August,  1876, 
with  knowledge  as  to  changes  patent  to  all  who  have  been  constantly 
or  often  at  Port  Eads  since  the  works  were  first  sufficiently  far  advanced 
to  train  and  concentrate  the  flow  of  water  in  the  pass,  the  following 
appears: 

At  the  first,  the  water  behind  the  east  jetty,  extending  about  a 
quarter  of  a  mile  from  it  at  least,  showed  a  tendency  to  become  slowly 
shoaler. 

But  comparing  the  present  survey  with  that  of  August,  1876,  it  ap- 
pears that  the  water  near  to  the  lower  7,770  feet  of  the  end  of  the  east 
jetty  has  deepened  somewhat,  as  follows :  For  a  width  of  600  feet  to  the 
eastward  of  the  east  jetty  several  consecutive  sections,  beginning  at  11,770 
feet  from  East  Point,  have  deepened  an  average  amount  indicated  by  the 
following  numbers :  from  11,000  to  11,770  feet  from  East  Point,  4.01  feet  j 
from  10,000  to  11,000  feet,  1.45  feet;  from  9,000  to  10,000  feet,  0.59  foot. 

For 'a  width  of  300  feet  from  the  east  jetty,  several  consecutive  sec- 
tions have  deepened,  as  follows: 

Feet. 

From  8,000  to  9,000  feet  from  East  Point 0.47 

From  7,000  to  e,000  feet  from  East  Point 1.15 

From  6,000  to  7,000  feet  from  East  Point 1.49 

From  5,000  to  6,000  feet  from  East  Point 1. 16 

From  4,000  to  5,000  feet  from  East  Point 0. 95 

Above  a  point  4,000  feet  from  East  Point  shoaling  has  apparently 
been  uninterrupted,  and  where  formerly  water  flowed  freely  at  low  tide, 
a  rank  growth  of  cane  and  grass  is  now  found  on  land  as  high,  in  some 
cases,  probably,  as  most  of  it  bordering  the  pass  near  Port  Eads. 

It  is  the  general  judgment,  also,  that  for  the  greater  part  of  the  length 
of  the  east  jetty  the  water  at  a  distance  of  1,000  or  2,000  feet  from  the 
mattress- wall  has  been  getting  shoaler  with  the  lapse  of  time,  as  is  evi- 
denced by  the  increasing  amount  of  land,  and  even  of  grass,  thought  to 
be  visible  at  low  stages  of  the  tide  and  river.  But  no  surveys  are  suffi- 
ciently detailed  to  show  this,  and  the  labor  involved  in  making  the 
necessary  soundings  and  leveling  is  too  great  to  warrant  the  work. 

Since  the  jetties  have  been  raised  above  average  flood-tide,  the  slope 
of  the  pass,  at  low  tide  of  a  high  stage  of  the  river,  has  been  known  to 
involve  a  fall  of  1.1  feet  in  about  3  miles. 

At  high  tide  of  high  river  a  fall  of  .40  foot  has  existed. 

The  water  rushing  over  and  through  the  east  jetty  seems  to  have  car- 
ried away  the  mud  near  the  jetty,  formerly  overlying  the  sand  here. 

But  behind  the  west  jetty  shoaling  has  been  progressive  and  constant. 
Since  May,  1875,  the  greatest  average  fill,  12.3  feet,  has  occurred  at  the 
npper  end  of  the  jetty,  over  an  area  of  800  feet  lengthwise  of  the  jetty 
and  500  feet  transversely. 

Thence  to  the  lower  end  of  the  jetties  the  shoaling  gradually  dimin- 
ishes, until  over  an  area  parallel  lengthwise  of  the  last  1,000  feet  of  the 
west  jetty  and  500  feet  wide  the  fill  averages  1  foot. 

This  shoaling  is  due  to  deposits  of  fine  sand  mostly  ;  clay  is  intermixed 
^ith  it  in  sufficient  proportion  to  give  water  overcharged  with  it  a  muddy 
appearance. 

A  comparison  of  the  positions  of  the  middle  portion,  1,050  feet,  of  the 
20,  30,  and  40  feet  curves,  December  15  and  June  22, 1877,  respectively, 
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by  measuring  ordinates  50  feet  apart,  as  described  in  another  page  of 
this  report,  shows  that  between  these  two  dates  this  portion  of  the  20 
feet  curve  receded  231  feet,  the  corresponding  part  of  the  30  feet  curve 
receded  76  feet,  and  the  same  portion  of  the  40  feet  curve  receded  343 
feet. 

If  3,350  feet  of  these  curves,  symmetrically  disposed  with  reference  to 
the  middle  1,050  feet,  and  including  these  middle  portions,  are  considered, 
we  find  that  the  20  feet  curve  has  receded  75  feet,  the  30  feet  curve  136 
feet,  and  the  40  feet  curve  315  feet. 

If  a  comparison  of  the  present  chart  with  the  chart  of  the  survey  of 
July  28, 1877,  is  made  by  the  same  method,  there  results  a  recessiou  of 
518  feet  for  the  middle  1,050  feet  of  the  20  feet  curve  aud  a  recession  of 
134  feet  for  the  middle  1,050  feet  of  the  30  feet  curve. 

These  numbers  indicate  a  general  recession  of  the  three  curves  so 
great  in  amount,  that  the  measurements  and  computations  have  been 
repeated  several  times  in  order  to  detect  possible  errors,  but  a  constant 
agreement  of  results  within  a  very  few  feet  is  an  assurance  of  their 
accuracy. 

In  measuring  ordinates  of  the  30  feet  curve  of  December,  two  isolated 
closed  curves  to  the  east  of  the  prolongations  of  the  jetties  were  con- 
sidered as  parts  of  the  main  curve,  as  they  formed  parts  of  the  main 
curve  on  the  June  chart. 

On  the  December  chart  the  large  area  nearly  inclosed  by  a  portion  of 
the  40  feet  curve,  partly  included  between  the  prolongations  of  the  jet- 
ties and  partly  to  the  west  of  these  prolongations,  is  considered  in  meas- 
uring ordinates.  For  this  40  feet  line  is  probably  connected  with  the 
main  curve  far  to  the  westward,  and  a  fair  comparison  requires  its  in- 
clusion in  any  case. 

As  stated  elsewhere,  each  elementary  ordinate  accepted  is  the  sum  of 
those  portions  of  the  ordinate  in  question  which  traverse  depths  less 
than  that  which  designates  the  curve.  So  that  all  shoaling  and  all  scoar 
which  affect  either  of  the  main  curves  involved  in  the  comparison  is 
considered  in  the  result.  But  inclosed  curves,  which  have  not  formed 
parts  of  the  main  curves  within  the  period  covered  by  the  comparison, 
are  neglected. 

The  cases  where  inclosed  curves  are  considered  are  specially  notwlin 
each  instance. 

BAYOU  GRANDE. 

The  best  attainable  data  with  reference  to  the  proportionate  amonnts 
of  water  discharged  by  Lower  South  Pass  and  Grand  Bayou  in  1875  is 
to  be  gathered  from  the  results  of  the  official  survey  of  each  by  a  Coast 
Survey  party,  working  under  orders  to  execute  a  section  of  the  act  of 
March  3, 1875,  granting  the  concession  to  Mr.  £ads  and  associates. 

The  bayou  was  said  to  discharge  then  about  27  per  cent,  of  the  whole 
volume  of  South  Pass  above  it. 

The  dam  built  in  Grand  Bayou  by  the  jetty  company  in  1876  is  located 
about  4,200  feet  below  the  junction  of  the  pass  and  the  bayou.  In  1870 
a  dam  at  the  junction  of  the  two  streams  was  commenced,  but  difficulties, 
caused  by  eddies  and  the  swift  current  and  by  driftwood,  caused  the 
upper  location  to  be  discarded,  except  that  a  slight  wing  was  built  from 
the  west  shore  of  South  Pass,  at  the  head  of  the  bayou,  to  catch  drift. 

It  is  understood  that  the  intention  to  build  a  dam  at  the  upper  loca- 
tion was  not  permanently  and  definitely  abandoned,  but  in  any  case  a 
lower  dam  would  be  almost  necessary  to  check  the  current  and  modify 
the  eddies  before  building  the  upper  dam. 
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After  the  lower  dam  had  been  made  quite  efficient,  for  the  time,  by  a 
stroog  system  of  horizoDtal  mattresses  superposed  each  ou  the  lower,  for 
the  greater  portion  of  the  water's  depth,  and  a  strong  system  of  piles, 
JQ  support  and  inclined  mattresses,  as  a  finish  for  the  upper  portion,  so 
little  water  was  wasted  that  the  current  above  the  dam  nearly  ceased, 
aod  the  leakage  was  insignificant. 

But  gradually  the  dam  has  deteriorated,  principally  by  the  fall  of  the 
iDclined  mattresses  to  a  horizontal  position. 

But  compression,  and,  perhaps,  some  sinking,  has  contributed  to  the 
deterioration. 

On  the  1st  of  August,  I  found  7  per  cent,  of  the  whole  volume  of  South 
Pass  escaping  over  and  through  the  dam.  But  soon  after  a  much 
greater  current  was  discovered  in  the  bayou,  and  on  the  Ctb  of  October, 
by  a  gauging  of  both  streams  when  the  moon  was  on  or  near  the  celes- 
tial equator,  and  the  rise  and  fall  of  the  tide  nothing  or  nearly  that',  it 
was  found  that  the  bayou  wasted  about  15  per  cent,  of  the  whole  volume 
of  South  Pass. 

November  30  I  gauged  South  Pass  at  Falconer's,  above,  and  also  at 
Cory's  base,  below,  Grand  Bayou,  tbe  moon  having  its  zero  declination 
nearly,  and  the  tide  absent.  It  was  found  that  21  per  cent,  of  the  vol- 
ame  of  South  Pass  was  then  escaping  by  way  of  Grand  Bayou  and 
through  a  small  canal  for  skififSj  called  "Picayune  Bayou,'"  itself  dammed 
by  mattresses 

The  tests  of  the  jetty  engineers  at  different  dates  agree  well  with 
these  ratios,  and  they  are  not  very  far  from  correct,  and  15  per  cent, 
may  be  accepted  as  the  approximate  mean  loss  of  South  Pass  by  way  of 
Grand  Bayou  for  the  last  four  months  or  more. 

From  the  fourth  report  on  the  South  Pass  improvement  the  condition 
of  the  dam  on  August  2, 1876,  may  be  understood.  A  cross-section  is 
shown  on  sheet  No.  1. 

On  sheet  No.  3  of  the  present  survey  a  longitudinal  section  through 
the  dam,  which  is  a  cross-section  of  the  bayou  at  the  dam,  is  shown. 

A  comparison  of  these  sections  gives  an  idea  of  the  decadence  of  the 
dam.  Apparently,  the  mattresses  have  become  compressed  or  have 
SQDken  or  are  lost,  so  that  the  water  is,  averaging,  at  least  9  feet  deeper 
than  in  Aagnst,  1876. 

It  is  understood  that  an  effort  will  be  made  to  recapture  securely  the 
diverted  volume  by  the  establishment  of  a  dam  at  the  location  earliest 
contemplated  for  its  site,  so  as  to  nearly  continue  the  western  bank  of 
the  pass  across  the  gap. 

December  18.  Work  is  now  being  prosecuted  to  rebuild  the  old  dam. 

DISCHARGE  THROUGH  SOUTH  PASS  OP  WATER  AND  SEDIMENT   PROM 
JULY  10  TO  DECEMBER  1,  1877. 

Whenever  the  moon  is  at  its  zero  declination,  and  hence,  when  the 
rise  and  fall  of  the  tide  is  slight,  the  weather  and  the  absence  of  more 
pressing  duties  allowing.  South  Pass  is  gauged,  and  occasionally  the 
three  passes  nearly  simultaneously. 

The  following  are  recent  results : 
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Table  giving  resulU  of  gauging  in  the  three  pastes  and  Grand  Bayou  Biuoe  Auguti  14,1677 


Date. 


▲agnstU 

September  8 . . 
September  9  . . 
Septiember  10  . 
September  10  . 

October  6 

KoTember  30. . 
November  30.. 


I 


III 


103,086 
105,290 
119.069 


Hi 
III 


185.856 
117,804 
185^808 


3,384 


s 


-ol 


8a 


37,915 


19.068 
99.778 
93,599 
17.674 
41.986 
39,478 


Location   of  Telocity 
South  Pass. 


baae  in 


I 


"4 

n 


Coal-yard  opposite  Soath  Pass 
lignt-honse. 


Falconer's  base . 
Falooner's  base . 
Falconer's  bMO . 

Coal-yard 

Falconer's  base . 
Cory's  base ..... 


&90 

a30 
0.40 
6L4e 
0.40 
0.30 
3.10 
110 


The  average  reading  of  the  water-level  gauge  at  OarroUton  from  July 
10  to  December  1, 1877,  was  3.12  feet. 

lifovember  30,  the  discharge  of  South  Pass  being  41,280  cabic  feet  per 
second,  the  Carrollton  gauge  indicated  3.10  feet. 

From  September  9  and  10  to  November  24  the  river  rose  2.5  feet  at 
Carrollton.  Hence,  a  rise  of  ^  of  a  foot  corresponded  to  an  increase  of 
discharge  per  second  of  035  feet. 

Applying  this  rate  for  I  tenth  of  a  foot,  the  difference  between  the 
mean  reading  of  the  Carrollton  gauge  and  that  on  ^November  30,  to  the 
discharge  ascertained  for  ISTovember  30,  and  there  results  41,407  cubic 
feet  per  second  as  the  approximate  mean  discharge  of  South  Pass  from 
July  10  to  December  1, 1877. 

Using  the  results  obtained  September  9  and  10  from  velocity  observa- 
tions taken  in  Southwest  and  Kortheast  Passes,  by  Mr.  H.  O.  Cdlios, 
Captain  Howell's  assistant,  and  in  South  Pass  by  myself,  it  is  seen  that 
South  Pass  discharged  19.86  per  cent,  of  the  water  flowing  in  South- 
west Pass,  and  21.47  per  cent,  of  that  in  Northeast  Pass,  at  9.35  per 
cent,  of  the  flow  of  the  Mississippi  Biver  above  the  head  of  the  passes. 

At  the  date  of  the  previous  test  the  discharge  of  South  Pass  was  a 
percentage  of  that  of  Southwest  Pass,  Northeast  Pass,  and  of  the  whole 
river,  respectively,  indicated  by  the  following  numbers:  25.06,  23,67, 
and  10.85. 

The  sediment-table  whiel^  follows  is  used  to  form  the  sediment-curve 
on  sheet  No.  4,  by  employing  all  observations  in  each  set  of  five  consec- 
utive days  to  ascertain  a  single  ordinate  of  the  curve. 

The  sediment  at  middepth  seems,  at  moderately  low  stages  of  the 
river,  to  vary  indifferently  on  either  side  from  the  mean  amount  of  sedi- 
ment in  the  river. 

When  five  days  are  combined,  the  five  results,  at  15  feet  depth,  give 
a  mean  result,  which  may,  without  great  error,  be  taken  as  the  mean 
ratio  of  sediment  to  water  on  the  pass  in  the  five  days. 

When  samples  are  taken  at  various  equal  intervals,  vertically,  the 
mean  of  all  is  accepted  as  the  mean  result  for  the  day. 

The  mean  of  all  the  ordinates  from  July  10  to  December  1  indicates 
a  mean  ratio  of  sediment  to  water  during  the  period  of  about  .0005. 

The  mean  specific  gravity  of  the  sediment  being  accepted  at  1.89, 
from  the  data  above  given,  there  results  an  approi^imate  discharge  of 
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sediment  throagh  Soath  Pass,  daring  the  143  dajs  from  July  10  to  De- 
cember 1,  of  5,012,642  cubic  yards. 

The  approximate  corresponding  normal  discharge  from  March  26  to 
Jnly  10  was  13,647,532  cnbic  yards. 

In  250  days,  from  March  26  to  December  1,  the  approximate  amonnt 
of  sediment  discharged  from  the  pass  above  Grand  Bayoa  was  then 
18,660,174  cubic  yards.  Of  this  amount,  Grand  Bayou  discharged 
about  1,707,223  cubic  yards,  and  the  remainder,  16,952,951,  is  the  dis- 
charge of  Lower  South  Pass  between,  and  over,  and  through  the  jetties, 
exclusive  of  sediment  scoured  from  the  bottom  below  South  Pass  light- 
house. 

These  estimates  include  the  sediment  carried  along  the  bottom,  as  well 
as  the  quantity  more  strictly  in  suspension. 

During  rapid  fluctuations  in  the  level  of  the  river  at  New  Orleans  an 
effort  will  be  made  to  collect  samples  here  twice  each  week,  at  three 
points  in  a  cross-section,  which  is  chosen  at  the  velocity-base,  at  the 
surfacei  and  a  depth  of  8, 16, 24,  and  32  feet  in  the  thread  of  the  current, 
and  at  surface,  middepth,  and  near  the  bottom  at  two  points,  each  of 
which  is  midway  between  a  bank  of  the  pass  and  its  deepest  channel. 

Tbe  effects  of  the  tide  on  the  amount  of  suspended  sediment  cannot 
be  accurately  eliminated.  But  as  a  long  series  of  observations  will  in- 
clude many  stages  of  the  tide,  the  effect  in  modifying  the  ratio  of  sedi- 
ment to  water  will  be  so  nearly  annihilated  that  the  results  may  be 
accepted  with  considerable  confidence,  always  remembering  that  they 
profess  to  be  only  approximations,  although  sufficiently  exact,  probably, 
for  most  purposes  for  which  they  may  be  needed. 
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^ear  tbe  bottom  ot  page  26  in  my  report  dated  Augast  1, 1877,  occars 
the  followiDg  passage : 

A  compariBon  of  this  chart  (June,  1877)  with  that  of  the  snrvey  of  June  20  to  24, 
1876,  reveals  the  following  regarding  varioas  carves  of  equal  depth :  Averaging,  the 
20  feet  carve  has  receded  at>oat  200  feet ;  the  30  feet  carve  about  300  feet ;  the  40  feet 
has  remained  nearly  stationary  on  the  whole. 

This  shoald  have  read,  and  in  my  original  notes  as  well  as  in  the  revised 
manascript  of  the  report  it  reads,  "Averaging,  the  20  feet  curve  has 
receded  about  200  feet ;  the  30  feet  curves  advatwed,^^  instead  of  aboutj 
"  30  feet » instead  of  300  feet. 

The  fact  of  the  advance  or  reces«<«ion  of  the  40  feet  curve,  and  all 
lines  of  equal  depth  seaward  of  this  between  the  dates  of  any  two 
charts,  may  readily  be  ascertained  by  tracing  both  curves  on  the  same 
sheet,  and  carefully  balancing  the  areas  between  the  two  curves  where 
the  depth  has  increased|  with  those  where  the  ^epth  has  diminished; 
and  if  the  excess  of  square  contents  in  favor  of  one  date  is  divided  by 
the  approximate  length  of  a  mean  curve,  the  approximate  advance  or 
recession  is  known. 

But  the  30  feet  curves  are  on  all  the  charts  quite  irregular,  and  there 
are  several  surrounding  shoals  not  far  from  the  ends  of  the  jetties,  in 
addition  to  the  main  curve  nearer  the  jetties. 

Most  of  these  have  existed  for  years,  but  the  size  and  shape  of  the 
areas  inclosed  by  them  is  constantly  changing,  and  after  a  considerable 
rise  or  fall  of  the  river,  or  other  radical  alterations  in  controlling  condi- 
tions, changes  in  the  size,  shape,  and  location  of  these  areas  are  often 
rapid  and  great. 

For  the  30  feet  curves,  a  comparison  by  balancing  areas  as  stated  is 
certainly  too  inexact,  and  in  this  case  the  curves  are  so  complicated  that 
I  am  not  satisfied  with  the  result  obtained,  and  I  have  therefore  made 
another  computation,  for  the  main  30  feet  curve  only,  by  measuring 
ordinates  rectangular  to  their  base,  and  50  feet  apart.  They  are  nearly 
parallel  to  the  general  direction  of  the  last  chords  of  the  jetties,  and  the 
origins  whence  measurements  are  made  are  on  a  right  line  passing 
through  pile  1,062,  east  jetty,  drawn  with  a  right  angle  with  another 
straight  line  joining  pile  304,  west  jetty,  and  the  old  end  of  the  west 
jetty  at  pile  355. 

But  first,  the  main  30  feet  curves  on  the  two  charts  must  be  made 
equitably  comparable  by  closing  that  one  on  the  chart  of  1877,  just  south- 
east of  the  sounding,  28.7  feet,  which  is  600  feet  beyoDd  a  point  midway 
between  the  old  ends  of  the  jetties,  and  also  by  joining  with  the  main 
curve  the  irregularly  circular  30  feet  curve  southeast  of  the  end  of  tbe 
east  jetty,  on  the  chart  of  June,  1876,  by  a  neck  about  100  feet  wide,  south- 
east of  the  three  soundings  20.5, 23.0,  and  24.0,  which  are  in  a  right  line. 
If  the  soundingsM^ere  plentiful  enough  these  changes  would  doubtless 
appear,  and  it  had  been  better,  in  the  absence  of  soundings  instrument- 
ally  located,  if  the  curves  at  these  places  had  not  been  drawn  continu- 
ously, in  any  manner,  in  either  case. 

The  fairness  of  these  changes  will  be  manifest  to  any  one  making  the 
comparison. 

The  mean  value  of  67  ordinates,  obtained  by  making  the  necessary 
reductions  for  re-entrant  portions  of  the  curves,  shows  an  advance  of 
the  main  30  feet  curve,  from  June  20  to  24, 1876,  to  June  20  to  22, 1877, 
of  110  feet. 

If  we  consider  only  that  portion  of  the  curve  included  between  the 
prolongations  of  the  jetties,  the  advance  in  the  year  was  129  feet.  The 
same  process  shows  that  the  corresponding  or  middle  part  of  the  20  feet 
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curve  receded  in  the  same  interval,  194  feet  It  is  necessary  to  state, 
however,  in  this  one  special  instance,  involving  the  position  of  the  20- 
feet  curve  June  20  to  22, 1877,  that  this  position  is  not  so  exactly  deter- 
minable as  is  desirable,  for,  when  tlie  soundings  located  by  transit- 
readings  had  been  platted,  they  were  found  to  be  too  few  to  establish 
accurately  the'  entire  middle  portion  of  the  20  feet  curve,  and,  for  the 
purpose  of  former  and  the  present  comparisons,  they  were  supplemented 
by  pergonal  knowledge  of  the  position  of  the  curve,  derived  from  desul- 
tory soundings  made  at  the  time,  before  and  after  the  instrumental  work 
of  the  day.  But  the  curve  was  not  completed  on  the  chart.  The  amount 
of  error  for  the  mean  ordinate  of  the  whole  curve  is  doubtless  much 
less  than  15  feet,  judging  from  another  partial  survey  made  two  days 
earlier. 

Knowledge  of  ranges  and  of  the  position  of  piles  will  enable  a  sur- 
veyor making  a  simple  hydrographic  inspection,  by  rapidly  sounding, 
to  approximate  closely  to  the  position  of  the  20  feet  curve,  especially  if 
he  has  been  intently  watching  the  movements  of  the  crest  of  the  bar. 

Nev^ertheless,  that  no  unnecessary  vagueness  may  become  attached 
to  important  data,  in  the  future  table  I  have  marked  the  ordinate  in 
question  as  doubtful ;  and  in  the  third  curve,  on  sheet  No.  4,  exhibiting 
the  mean  positions  of  the  limited  20  feet  curve,  a  second  partial  curve  is 
drawn  in  the  place  proper  for  eliminating  the  iudueuce  of  this  one  ordi- 
nate on  the  curve  in  question. 

These  explanations  have  been  made  from  a  due  regard  for  accuracy, 
but  it  is  incumbent  on  me  to  state  that  nothing  important  can  be  inferred 
certainly  and  with  fairness  from  a  comparison  simply  of  the  position  of 
either  the  20  or  30  feet  curve  at  epochs  taken  at  random. 

If  an  inference,  carrying  with  it  important  consequences,  is  to  be  drawn 
from  a  comparison,  the  epochs  of  the  surveys  must  be  so  chosen  that 
the  conditions  determining  the  advance  and  recession  of  the  crest  of  the 
bar  shall  be  nearly  identical  in  each  case,  or  else  due  weight  must  be 
given  to  the  effect  of  all  these  functions. 

The  ratio  of  sand  and  of  sediment  to  water,  which  are  often  subject 
to  very  considerable  and  sudden  variations,  the  reading  of  the  CJarroll- 
ton  gauge,  the  tidal  conditions,  the  direction  and  velocity  of  the  wind, 
and  the  activity  of  the  waves,  must  be  nearly  the  same,  not  only  at  the 
several  selected  epochs,  but  also  for  many  days,  and,  in  cases,  even 
weeks  previously,  if  the  mere  fact  of  either  an  advance  or  a  recession 
is  to  conclude  any  deduction. 

The  position  of  the  crest  of  the  bar  and  the  inclination  of  its  slope 
are  important  phenomena  which  I  must  present  in  each  report. 

But  to  draw  weighty  consequences  therefrom  we  must  have  before  us 
a  series  of  results  prolonged  over  a  considerable  period  of  time,  sup- 
plemented by  detailed  information  concerning  the  main  coutrolliu  con- 
ditions at  each  epoch. 

For  the  table  which  is  given  below,  I  have  measured  in  each  instance 
21  or  67  ordinates,  the  number  depending  on  the  length  of  that  portion 
of  the  curve  considered. 

The  ordinates  are  drawn  as  I  have  previously  described. 

Of  the  20  feet  curve  only  that  portion  embraced  within  the  prolonga- 
tion of  the  lines  of  the  jetties  is  considered. 

Those  parts  to  the  east  and  west  of  the  jetties  are  affected  by  the 
general  filling  or  land-making  process  which,  with  an  exception  hereto- 
fore noted,  has  been  observed  behind  each  jetty,  but  more  especially 
westward  of  the  west  jetty  since  the  works  were  inaugurated. 

This  shoaling  is  so  far  advantageous  that  it  greatly  protects  the 
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jetties  from  the  effects  of  storm-waves,  aud  it  tends  to  fill  the  lower 
mattresses  with  silt,  thas  rendering  them  more  impervious  to  water, 
and  enabling  them  more  thoroughly  to  confine  the  river-flow,  on  which 
the  scouring  action  over  the  bar  depends.  The  shoaling  on  the  flanks 
of  the  jetties  is  thought  to  be  due  in  great  part  to  the  sediment  carried 
thither  in  water  which  escapes  over  and  through  the  jetties,  and  not 
principally,  probably,  to  sediment  which  has  once  passed  the  jetties' 
ends. 

According  to  results  obtained  by  gauging  the  pass  at  times  of  neap 
tides,  at  least  20  per  cent,  of  the  water,  passing  the  lands-  end  at  East 
Point,  escapes  over  the  jetties  and  through  the  meshes  of  the  mat- 
tresses at  average  flood-tide. 

The  20  feet  curve  has  rarely  been  traced  far  from  the  jetties  on  either 
side.  The  time  required  to  make  a  complete  survey,  and  to  reduce  it 
to  charts  and  a  report,  is  so  long,  and  so  much  bad  weather  interrupts 
the  field-work,  that  the  less  important  areas  must  be  neglected  to  pre- 
vent the  data  from  becoming  antiquated  at  the  date  of  its  publication. 

But  on  the  Coast  Surv^ey  chart  of  May  and  June,  1875,  and  my  own 
of  June  22, 1876,  and  June  22  to  24, 1877,  about  3,350  feet  of  the  20 
feet  curve  are  available,  and  if  this  is  all  considered,  the  comparison 
by  ordinates  shows  an  advance  of  82  feet  from  June,  1875,  to  June  22, 
1876,  and  a  recession  of  29  feet  in  the  ensuing  year,  with  a  possible 
diminishing  error;  in  the  latter  case  of  15  feet,  or  a  possible  recession 
in  the  year  of  14  feet  only. 

For  the  reasons  above  given  I  have  taken  into  consideration  in  all 
fables,  and  in  all  comparisons  other  than  the  one  just  made,  only  the 
soundings  and  curves  of  **  the  bar  and  GuU  beyond  the  ends  of  the 
jetties,"  as  is  stated  in  my  last  report. 
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Tabh  Bhotcing  at  given  epochs  the  mean  position  of  thut  middle  portion  of  the  main  30  feet 
curve^  1 ,050  feet  wide,  included  between  the  prolongations  of  the  South  Pass  Jetties.  Ordi- 
nates  measured  as  stated  in  caption  of  previous  table. 


Date  of  sonntliogs  detcrmiDing  30  feet  curve. 
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JiiBe<lkl875 

October.  1875 

Febmary  7, 1876 

I!iiy3, 187« 

June  13, 1S76 

JmeSStoM.  1676... 
Aajniet  14  to  17. 1676 
Norember  10, 1876 ... 
FebraAry90.1877.... 

ianhl5,lo77 

Jane  93, 1877 

jQly98.  1877 

AngastaO,  1877 

Septemb«ir91.1877... 
September  88, 1877 . . . 

October  31,  1877 

December  15, 1877... 


770 
605 
737 
845 
785 
825 
871 
917 
905 
876 
954 
1,013 
905 
910 
895 
869 
878 


iii 


u 


133 

m 

133 
75 
15 

40 

46 ; 

46  . 

55 
101 
147 
135 

106 

s\ 

184 
343 
135 

5-! 

140 
135 

j 

99 

i'\ 

108 

"I? 

•s  •'3 


165 
**66 


13 


107 


165 


TabU  showing  at  given  epochs  the  mean  position  of  the  main  30  fett  curve,  in  (he  Qulf  of 
Mexico,  just  seaward  of  the  ends  of  the  South  Pass  jetties,  embracing  the  1,050  feet  which 
is  the  subject  of  the  data  in  the  preceding  table,  and  also  the  portion  of  the  curves  included 
within  \,lbO  feet  to  the  eastward  and  westward  respectively  of  this  middle  portion,  Ordi- 
nates  measured  as  for  the  two  previous  tables. 


Dttte  of  eoandingit  determining  30  feet  cnrve. 


Jone,  1875  

Jane  98  to  94. 1876... 
Angnat  14  to  17.  1870 
l'ebraar730,1877.... 

Jone93, 1877 

December  15^  1877 .... 


.;. 

•2 

o  . 

u 

^^ 

Jl 

us 

J 

656 

628 

708 

718 

rts 

609 

IP- 

?  0  9  S 


85 

H 
ai 


; 

1        ! 

38 

38 

80 

53 
68 
83 

10 

90 

136 

54 

In  each  of  tbe  above  tables  I  have  given,  as  well  as  i.  /an,  data  indis- 
pensable for  proper  appreciation  of  the  mean  positions  of  the  corves 
at  the  varions  dates  of  surveys. 

When  the  ratios  of  sediment,  &c.,  given  depend  on  less  than  two 
days'  sets  of  samples  of  water,  that  fact  is  stated.  A  detailed  analysis 
of  these  samples  for  the  period  included  between  March  5  and  Novem- 
ber 27,  1877,  will  be  found  in  this  report  and  in  the  report  dated 
August  1, 1877. 

I^veral  samples  taken  at  short  intervals  vertically  in  the  same  place 
in  the  pass,  usually  form  one  set. 

Where  only  one  or  two  samples  were  taken,  the  mean  ratio  is  de- 
duced by  using  the  ratio  of  the  mean  ratio  to  that  ratio  corresponding 
to  the  depth  or  depths  of  the  single  or  few  specimens. 

In  order  that  certain  data  derived  from  these  tables  and  the  sedi- 
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inent- table  may  be  graphically  presented,  I  have  given  on  sheet  No.  4 
certain  curves.  The  second  and  tliird  show  the  amount  of  advance  or 
recession  of  those  portions  of  the  30  and  20  feet  curves  which  are  di- 
rectly and  i)rincipally  affected  by  the  varying  conditions  of  the  river^s 
flow  f> that  is,  of  those  parts  of  the  curves  which  are  swept  over  by 
the  discharge  from  the  ends  of  the  jetties,  as  it  begins  to  lose  its  velocity 
in  joining  the  waters  of  the  Gulf. 

The  fourth  curve  gives  the  fluctuations  and  oscillations  in  the  refer- 
ence of  the  surface  of  the  river  as  recorded  officially  on  the  CarroUton 
gauge ;  and  lower  are  curves  giving  the  ratios  of  sediment  and  sand  to 
water  at  the  several  dates  which-form  the  abscisses  of  the  curves. 

The  mean  of  all  mean  results  in  one  week  gives  a  single  point  of 
these  curves.  But  the  ratios  in  the  table  relate  to  sediment  in  suspen- 
sion. The  sediment  (probably  mostly  sand)  which  is  borne  along  on  and 
near  the  bottom  is  thought  to  bear  to  the  formation  and  continaance 
of  the  superstructure  of  a  bar  a  relation  so  important  that,  in  com- 
puting the  ordinates  for  the  sand-curves,  11  per  cent,  is  added  to  the  as- 
certained ratio  in  order  to  include  this  lowest  stratum. 

To  the  ratios  of  sediment  15  per  cent,  is  added,  4  i>eT  cent,  being  an- 
allowance  for  the  deficiency  occasioned  by  considering  samples  of  water 
as  though  taken  from  the  bottom,  although  they  are  in  reality  obtained 
at  from  two  to  five  feet  above  the  bed  of  the  river,  in  order  to  avoid  a 
disturbance  of  the  mud  or  sand  of  the  bottom. 

Humphreys'  and  Abbot's  Mississippi  Report  is  the  authority  whence 
the  percentage  of  sand  not  strictly  in  suspension  (11)  is  taken.  The 
method  used  to  ascertain  the  ratio  of  sand  and  of  sediment  to  water  is 
described  in  my  last  report. 

Unfortunately,  the  data  relating  to  the  ratio  of  sediment  and  of  sand 
to  water  is  limited  to  the  short  interval  since  an  appropriatioa  was 
made  enabling  the  officer  in  charge  to  employ  sufficient  labor,  and  to 
buy  the  necessary  means  for  the  prosecution  of  the  work.  Inasmoch 
as  the  data  are  fairly  elaborate  for  a  few  months  only,  it  is  not  lo^cal 
to  draw  any  certain  general  conclusion  therefrom. 

So  far  as  we  have  detailed  information  the  sedimentcurves  coaform 
generally  in  shape,  but  with  remarkable  deviations  in  detail,  to  that 
showing  the  rise  and  fall  of  the  river  at  Oarrollton,  and  the  dependence 
of  the  one  showing  the  advance  of  that  portion  of  the  20  feet  carve 
just  outside  of  the  jetties  on  the  three  curves  next  lower  is  marked, 
although  many  important  points  in  the  20  feet  curve  are  missing.  The 
highest  maximum  point  of  the  20  feet  curve  is  exactly  synchronous  with 
the  highest  point  of  the  sand-curve. 

It  is  seen  that  a  considerable  rise  or  fall  in  the  river  is  connected 
with  an  increase  or  decrease  of  the  ratio  of  sediment  and  sand  to  water, 
and  also  with  the  advance  or  recession  of  the  20  feet  curve  beyond  the 
ends  of  the  jetties. 

But,  as  might  have  been  anticipated,  the  maximum  and  minimum 
points  on  the  curves  are  not  always  closely  synchronous.  It  is  also 
apparent  that  great  variations  are  found  in  the  ratio  of  sediment  and 
of  sand  to  water  throughout  periods  characterized  by  little  or  no  change 
in  the  stages  of  the  river  at  New  Orleans.  The  affluent  which  contrib- 
utes most  powerfully  to  a  rise  in  the  river  at  New  Orleans  undoubtedly 
determines  to  an  important  extent  the  amount  and  character  of  the  sed- 
iment passing  the  jetties'  ends,  and  therefore  the  advance  of  the  20  feet 
curve,  and  the  difficulty  encountered  in  an  effort  to  keep^  the  channel 
open. 

It  is  noticeable  that  from  June  10, 1875,  to  M^y  3, 1876,  dnring  which 
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period  we  have  little  information  as  to  sediment  and  sand,  the  20  feet 
carve  constantly  advanced,  notwithstanding  that  the  CarroUtou  gange 
showed  several  fluctuations  in  the  height  of  the  river  with  two  or,  it 
may  be  said,  three  maximum,  and  the  same  number  of  minimum  points 
in  the  water-level  curve. 

During  this  time  the  jetties  were  being  rapidly  built  forward  and  up- 
ward toward  the  surface,  and  probably  the  first  marked  influence  of  the 
progress  as  a  result  of  the  scour  induced  is  seen  in  this  advance  of  the 
crest  of  the  bar  even  when  the  river  was  steadily  declining. 

The  first  mattresses  near  to  and  beyond  the  present  ends  of  the  jet- 
ties, were  placed  in  position  November,  1875,  and  the  last  one  beyond 
the  present  end  was  laid  down  about  May  25, 1876. 

Most  of  these  mattresses  rapidly  sank  into  the  bottom,  and  the  effect- 
iveness of  all  beyond  the  present  ends  of  the  jetties  was  speedily  lost  by 
depression  in  the  mud.  Then  the  20  feet  curve  began  to  show  its  nor- 
mal dependence  on  the  existing  stage  of  the  river  and  on  other  condi- 
tions. 

SCOUR  AND  FILL  NEAR  THE  ENDS  OF  THE  JETTIES. 

Inasmuch  as  an  advance  of  the  30  feet  and  a  recession  of  the  20  feet 
carves  often  occur  nearly  simultaneously,  it  is  important  to  know  during 
what  periods  there  has  been  a  scour,  and  when  a  fill,  just  at  and  in 
advance  of  the  ends  of  the  jetties. 

I  have,  therefore,  computed  for  the  epoch  of  each  survey,  giving  the 
necessary  data,  the  average  depth  and  amount  of  water  covering  an 
area  1,000  feet  square,  just  seaward  of  the  present  ends  of  the  jetties. 
The  line  joining  these  ends  forms  one  side  of  this  square.  The  present 
end  of  the  east  jetty  is  11,770  feet  from  East  Point;  the  present  end  of 
the  west  jetty  is  7,344  feet  from  its  initial  point 

In  each  case  tbis  square  was  first  divided  into  100  lesser  squares,  100 
feet  on  a  side,  and  all  soundings  contained  in  one  of  these  lesser  squares 
were  added  together,  and  their  sum  being  divided  by  the  number  of 
soundings,  the  average  depth  for  each  small  square  was  obtained.  The 
sum  of  the  several  means  having  been  ascertained,  the  quotient  of  this 
number,  when  divided  by  the  number  of  squares  containing  soundings, 
gives  thA  mean  depth  for  the  whole  area  of  nearly  23  acres.  But  in  the 
survey  of  May,  1875,  and  June  22, 1877,  it  will  be  seen  that  the  number 
of  squares  containing  no  soundings  was  much  too  large  to  enable  us  to 
place  faith  in  the  certainty  of  the  result,  as  the  vacant  areas  were  not 
very  well  distributed,  and  therefore  in  each  of  these  cases  each  large 
square  was  divided  into  ten  zones  of  equal  length  and  width,  longest  in 
a  direction  across  the  jetties. 

Each  of  these  zones  was  treated  as  the  small  squares  in  the  other  in- 
stances, and  the  grand  mean  was  obtained  in  a  similar  manner.  The 
results  will  be  seen  in  a  short  table  following  the  longer  one.  For  com- 
puting scour  and  fill,  the  survey  of  May  3, 1876,  is  taken  as  the  stand- 
ard, and  a  scour  indicates  a  deepening  from  that  date  to  the  date  in 
question,  and  vice  versa. 

The  chart  of  May  3, 1876,  is  the  earliest  in  which  the  number  of  small 
squares,  having  no  soundings  in  them,  is  small  enough  to  guarantee  the 
substantial  accuracy  of  the  result. 

In  the  large  square  the  souudiugs  are  distributed  so  differently  at 
different  dates  that  some  of  the  results  in  the  table  may  be  in  error  by 
the  considerable  fraction  of  a  foot }  for  the  transition  from  one  depth 
to  another,  much  less  or  greater,  is  very  abrupt  over  many  parts  of  this 
area  at  times,  and  the  table  is  only  given  as  the  best  practicable  data 
H.  Ex.  52-^  ^g.^.^^^ by C^OOgle 
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at  haud.  It  does  not  show  any  regular ^nd  exclusire  dependeuce  oii  the 
CarroUtOQ  water-level  cnrve,  and  those  showing  the  advance  of  the  20 
and  30  feet  curves,  and  the  ratios  of  sand  or  sediment  to  water.  Other 
conditions,  such  as  the  position  of  the  35  and  40  feet  curves,  and  more 
especially  the  state  of  the  weather  and  the  frequency  of  violent  storms, 
may  have  here  a  large  measure  of  control. 

The  latter  consideration  does  sometimes  affect  very  greatly  the  posi- 
tions of  the  20  and  30  feet  curves,  especially  at  low  river  after  the  high 
btage  has  subsided. 

The  first  curve,  on  sheet  No.  4,  is  derived  from  the  tables  given  below. 

The  following  table  gives  a  comparison  of  the  quantities  of  water  in 
an  area  containing  1,000,000  square  feet=:22.95  acres,  immediately  sea- 
ward of  the  present  ends  of  South  Pass  jetties,  based  on  charts  of  sur- 
veys maide  at  various  epochs : 


Date  of  survey. 


United  SUtes  CoMt  Sanrej : 
June.  1875 

United  States  Engineers: 

M»j3,1876 

Jane  S3  to  34, 1876 

Augost  14  to  17, 187« 

November  10. 1876 

Harob  15,1877 

Jane  83, 1877 

Jolj3e,1877 

Aagast  31, 1877 

September  81. 1877 

September  88, 1877 

October  31,  1877 

December  15, 1877 

United  States  Coast  Surrey: 
Jane,  1875 

Unit<^  States  Engineers : 
Jane  88. 1877 


•a 
a 
8 


85.07 

21.81 
84.70 
26.58 
85.89 
86.85 
87.87 
83.61 
84.39 
85.85 
86.10 
89.11 
8&66 

85.91 

37.55 


o  « 

•§•2 

^? 

.o  o 

p 
O 


^Z\ 


785,555 
914, 814 
984,444 
936,666 
994,444 


874,444 
903,333 
957.777 
966, 666 
1. 078, 148 
1,061.481 

959,869 

1,080,370 


mi 


843 
141 
166 
146 
248 
50 
868 
814 
271 
874 
217 
163 

33 

50 


J| 

ii 
2; 


Ma 


33 

94 

M  j 

86 

98 

94 

44 

93 

81 

84 

88 

89 

84 

9 

10 
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189.839 
196,889 
151,  111 
808,80 


88,889 
117. 7T8 
178,8a 
181.  lU 
898,583 
375,996 

174,  aT4 

834.815 


Before  leaving  the  subject  of  these  curves,  I  repeat  a  remark  made  in 
my  last  report,  to  the  effect  that  the  proportion  of  sand  contained  in 
samples  of  sediment  is  only  approximately  determined  by  my  personal 
judgment,  aided  by  the  microscope. 

In  measuring  the  ordinates  of  the  20  and  30  feet  curves,  all  portions 
on  the  positive  side  of  the  base,  traversing  water  deeper  than  that  indi- 
cated by  the  designation  of  the  curve  are  rejected,  and  the  same  prin- 
ciple is  applied  inversely  for  negative  ordinates.  In  this  manner  all 
shoaling  and  all  scour  is  considered,  if  it  affect  the  main  curve. 

But  isolated  lumps  beyond  the  main  curve  are  not  considered. 


BEYOND  THE  JETTIES,  IN  DEEP  WATEK. 

As  considerable  attention  has  been  directed  to  a  table  on  page  30  of 
my  Keport,  dated  August  1, 1877,  giving  data  as  to  the  amount  of  scour 
and  shoaling  in  an  area  of  about  1^  square  miles  beyond  the  jetties' 
ends,  it  may  be  well  to  make  an  explanation  regarding  division  1  of 
that  area,  which,  it  has  been  contended  by  some,  should  not  have  been 
included  in  the  general  averaging,  because  the  soundings  were  but  8  in 
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number  in  Jane,  1877,  and  6  in  June,  1876.  Doubt  as  to  the  alleged 
shoaling  has  been  expressed. 

Had  it  been  practicable,  more  soundings  would  have  been  made  in 
this  area,  but  bad  weather  aud  other  causes  induced  me  not  to  prolong 
the  survey  for  the  purpose.  For  it  is  evident  that  one  single  sounding 
here  is  much  more  valuable  in  determining  the  mean  depth  than  several 
near  the  ends  of  the  jetties,  because  of  the  greater  uniformity  of  slope 
and  the  absence  of  abrupt  changes  of  depth  and  of  the  character  of  the 
bottom;  and  again,  the  existence  of  the  shoaling  shown  in  division  1  by 
compariug  the  two  charts  designated  was  well  known  to  me  and  all  of 
my  party  and  to  others. 

The  amount  of  shoaling,  11.7  feet,  is  corroborated  by  an  inspection 
of  the  following  table. 

Mean  depths  at  rariom  dates  in  division  I  of  sheet  Ko.  3,  sepenth  report  on  the  improvement 
of  South  Pass,  by  Capt.  M,  R.  Brown. 


Bate  of  chart. 


Jane  20  to  32,  1876  ... 
AniEiMt  14  to  17.  1876. 

Febrnary  24. 1877 

Jaoe  30  to  34,  1877  ... 


1- 

O.S 

'     11 

1^ 

la 

>5.S 

< 

6 

9&00 

16 

93.09 

S2 

89.88 

8 

€6.30 

It  is  here  seen  that  the  shoaliufi:  in  this  division  has  been  progressive, 
although  not  uniform  in  rate.  But  uniformity  of  rate  throughout  the 
varying  phases  of  the  river,  and  under  the  changed  conditions  brought 
about  by  building  up  the  jetties,  is  not  to  be  expected. 

Tlie  fact  of  the  shoaling  is  sufflciently  evident. 

THE  "TEREDO  NAVALIS." 

From  the  first,  care  has  been  taken  to  gather  evidence  bearing  on  the 
liability  of  willows  to  ravages  from  worms,  aud  on  the  rapidity  with 
which  pine  and  willow  wood  is  destroyed  by  these  creatures,  when  sub- 
jected to  the  peculiar  conditions  presented  at  diii'erent  points  along  the 
jetties. 

Various  reports  had  reached  me  of  worm-eaten  willows,  of  small  diam- 
eter, taken  from  the  water  and  mud  at  the  mouth  of  the  "  Jump'' aud 
elsewhere.  But,  although  many  inspections  had  been  made  with  a  view 
to  the  detection  of  possible  worms  or  their  work,  no  evidence  of  their 
presence  in  the  Jetties  was  obtained  until  about  December  4,  1876, 
when  a  pile,  broken  off  ten  feet  from  its  top,  at  a  place  where  worms  had 
eaten  much  of  the  wood,  was  found  on  Pelican  Island.  This  pile  had  prob- 
ably been  driven  in  one  of  the  jetty-lines  within  six  months.  At  the  same 
time  and  place  several  willows  much  eaten  by  worms  were  found.  One 
of  these,  completely  "honey-combed,"  was  about  nine  feet  long,  one  and 
one-half  inches  in  diameter  at  the  butt,  aud  perhaps  half  an  inch  in 
diameter  at  the  smaller  end. 

bnriug  the  hurricane,  December  31,  1876,  a  pile  lodged  near  East 
Point  by  the  reflux  current  had  been  broken  off,  where  the  effect  of 
worms  was  most  evident,  11  feet  6  inches  below  the  plane  of  average 
flood-tide.    It  was  eaten  to  its  center  to  a  "honey-comb.''     The  worms 
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had  worked  to  within  about  5  feet  of  average  flood-tide.  It  was  not 
determinable  precisely  whence  this  pile  had  come.  Another  pile  fouDd 
on  the  same  day  at  station  62,  west  jetty,  had  one  of  my  reference-marks 
on.it.  It  bore  also  the  station-mark  '^115."  It  came,  therefore,  from 
the  east  jetty,  11,500  feet  from  East  Point.  It  was  broken  off  5  feet 
below  average  flood-tide,  and  the  worms  bad  worked  barely  perceptibly 
within  2  feet  3  inches  of  the  same  plane.  They  had  penetrated  to  the 
center,  where  the  fractare  had  occnrred.  This  pile  was  driven  in  April, 
1876. 

Daring  an  inspection  for  worms  and  their  traces,  Janaary  22, 1877.  at 
a  point  11,740  feet  from  East  Point  in  the  east  jetty,  an  affected  willow- 
sapling  was  fonnd,  with  its  bntt  end  aboat  2^  inches  in  diameter,  afloat. 
Its  smaller  end,  J  of  an  inch  in  diameter,  was  connected,  9  feet  under 
water,  to  a  subsurface  mattress,  as  though  it  had  formed  a  part  of  the 
mattress,  and  it  required  to  be  violently  fractured  at  its  junction  with 
the  mattress  in  order  to  secure  it.  At  the  larger  end  worms  were  foand, 
and  half-way  down,  but  nowhere  else.  It  was  evident  that  it  had  occu- 
pied* some  position  primarily,  quite  different  from  that  in  which  it  was 
found,  and  it  was  surmised  that  it  had  sprung  to  the  surface  after  hav- 
ing parted  at  the  worm-eaten  section,  which  was  uppermost  when  fonnd. 
At  11,700  feet  from  East  Point  a  piece  of  a  mattress-binder  somewhat 
worm-eaten  was  picked  up  from  the  jetties;  it  came  from  a  mattress 
which  had  been  in  the  top  tier.  Several  other  specimens  were  discov- 
ered at  about  the  same  date,  some  very  slim  willows,  all  more  or  less 
teredo-eaten,  but  all  coming  from  near  the  ends  of  the  jetties. 

The  details  of  some  of  the  earlier  quests  are  given,  but  it  is  sufficient 
of  later  investigations  to  say  that  at  ciiflerent  times  pieces  of  willows  of 
the  various  sizes,  parts  of  mattress-frames  and  of  piles,  have  been  dis- 
covered on  the  jetties  and  near  them,  more  or  less  eaten  by  the  teredo, 
and  some  as  completely  disintegrated  as  any  I  have  ever  seen. 

In  a  recent  search,  several  pieces  of  willows  and  binders  have  been 
hooked  up  from  a  locality  about  50  feet  beyond  the  present  end  of  the 
east  jetty,  in  about  17  feet  of  water.  Some  of  these  were  thoroughly 
permeated  by  worm-holes,  and  others  were  but  slightly  affected.  As 
considerable  stone  and  dibt-is  lay  on  the  surface  of  the  submerged  mat- 
tress it  is  impossible  to  know  whether  the  sounder  specimens  recovered 
were  from  a  mattress  originally  placed  here,  or  were  parts  of  surface- 
mattresses  higher  up  in  the  jetties  and  driven  thither  during  storms 
which  made  partial  wrecks  of  some  of  the  mattresses. 

The  willows  from  beneath  the  water  were  all  of  greater  specific  gravity 
than  the  water  itself,  and  sank  readily,  even  in  salt- water.  It  is  only 
dnriig  low  river  that  the  water  at  the  ends  of  the  jetties  is  salt  at  or 
near  the  surface.  The  mattress  last  referred  to,  in  water  17  feet  deep, 
was  sunken  in  May,  1876. 

It  appears  from  all  that  has  been  ascertained  that  only  the  ends  of  the 
jetties  are  liable  to  speedy  damage  from  worms,  excepting  possibly  parts 
surrounded  by  water  over  5  feet  deep.  The  season  during  which  worms 
could  work  above  10,000  feet  from  East  Point  is  much  shorter  than  at 
the  extreme  ends  of  the  jetties,  as  the  water  near  the  surface  is  seldom 
very  salt  long  at  a  time,  and  the  shoal  water  behind  the  jetties  and  near 
them,  between  the  wing-dams,  insures  comparative  immunity  for  the 
upper  part  of  the  jetties. 

So  far  as  can  be  judged  at  present,  no  considerable  damage  from  worms 
need  be  anticipated  above  a  point  10,200  feet  from  East  Point 

Some  specimens  at  the  ends  of  the  jetties  were  so  much  affected  that 
no  sound  material  sufficient  for  the  worms  to  live  in  and  bore  their  holes 
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in  the  nsnal  manner  was  present,  apparently.  In  some  instances  where 
this  occurred  one  end  was  only  partially  eaten,  and  here  the  worms  were 
foaod  alive,  while  in  the  more  completely  affected  portions  no  worms, 
dead  or  alive,  could  be  discovered. 

The  teredo  seemingly  works  along  through  a  willow  lengthwise  of 
the  grain,  in  all  cases,  although  the  small  holes,  no  larger  than  a  pin's 
puncture,  where  the  worms  had  entered  when  young,  are  to  be  found 
over  the  surface  at  places. 

The  avenues  made  by  the  worms  finally  leave  the  willows  a  compact 
mass  of  nearly  parallel  tubes,  lined  in  many  places  with  a  calcareous 
substance  which  seems  to  be  of  the  nature  of  the  worm's  borer  at  its  head, 
and  much  like  a  thin  shell.  This  seems  to  lend  some  degree  of  toughness 
and  strength  to  the  damaged  wood,  and  after  one  or  two  seasons  of  con- 
centrated work  in  some  pieces,  during  which  their  utmost  injury  seems 
to  have  been  effected  by  worms,  considerable  strength  and  power  of 
coherence  still  remained  to  the  willow-wood,  so  long  as  moderate  press- 
are  only  was  applied,  but  a  blow  with  the  hand  or  an  instrument  easily 
shattered  the  specimens. 

Where  considerable  sediment  has  settled  on  either  flank  of  the  jetties, 
the  mattresses  are  mostly  filled  with  mud  and  sand  to  a  level  with  that 
outside,  and  in  these  parts  the  jetties  are  perhaps  protected  from  worms 
by  this  circumstance,  for  all  the  specimens  of  wood  I  have  seen,  known 
to  have  been  completely  buried  in  the  mud,  are  entirely  free  from  worms 
or  their  traces. 

The  manner  in  which  the  jetties  are  built,  the  effects  of  storms  in 
covering  accessible  mattresses  with  dibris^  and  the  great  weight  of 
water-soaked  willows,  causing  them  to  sink,  as  well  iis  deposits  of  mud, 
&c.,  over  some  mattresses,  all  combine  to  make  it  a  difiBcult  task  to  ob- 
tain specimens  of  mattresses  sunk  a  year  or  more  previously. 

It  is  impracticable  to  determine  whether  or  not  any  part  of  the  sub- 
sidence of  the  upper  surface  of  the  jetties  is  due  to  a  compression  of 
partially  disintegrated  willows. 

The  present  piles  along  the  jetty -lines  are  comparatively  new,  the  old 
ones  having  been  cut  off  near  the  water-surface,  but  none  of  the  old 
ones  above  station  112  are  known  to  have  disappeared  after  becoming 
worm-eaten. 

DEPRESSION    OF    THE    JETTIES    BY  SETTLING,  AS  A  WHOLE,  AND    BY 

COMPRESSION. 

The  amount  of  settling  of  the  ends  of  the  jetties  from  May  23  to  July 
24, 1877,  had  been  much  less  than  in  previous  equal  periods,  and  only 
appreciable  by  leveling.  Until  the  fall  storms  began,  no  new  settlement 
occurred  important  or  perceptible  in  amount. 

The  vibration,  especially  of  the  ends,  of  the  jetties  is  very  marked 
whenever  the  waves  are  powerfut  and  come  broadside  on  the  jetties. 

It  is  to  be  expected,  therefore,  that  more  settling,  and  perhaps  more 
compression,  will  occur  in  stormy  seasons  than  during  continued  calm 
weather,  and  the  late  storms  are  the  first  of  great  violence  that  the  jet- 
ties have  experienced  since  considerable  quantities  of  stone  were  placed 
on  them. 

On  the  26th  of  October  a  series  of  levels  was  taken  over  the  jetties, 
and  these  are  compared  in  the  following  tables,  with  the  references  of 
the  top  surface  July  24,  in  the  following  manner:  The  mean  of  the  ele- 
vations at  the  sea  and  river  edges,  respectively,  and  at  the  axial  or  mid 
die  line  of  the  mattresses,  was  taken  for  each  date  as  a  single  elevation,. 
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oDce  Id  each  length  of  100  feet,  unless  some  abnormal  depressioo  or 
lump  interfered,  when  the  nearest  characteristic  spot  was  selected.  The 
mean  of  all  the  averages  in  each  section  1,000  feet  long  gives  the  ac- 
cepted mean  elevation  for  the  section. 

Where  loose  willows  have  been  ver.y  recently  loaded  with  stone  a 
reasonable  amount  is  deducted  for  expected  and  desired  compression, 
such  as  occurs  nearly  at  once  in  such  cases. 

The^tables  show  that,  in  an  interval  of  about  three  months,  the  upper 
surface  of  the  east  jetty  became  depressed  about  one  foot  and  one- third. 
In  Eipp  dam  and  the  west  jetty  the  depression  was  about  one  foot.  It 
cannot  be  ascertained  accurately  how  much  of  this  is  due  to  actual 
subsidence  and  how  much  to  compression  of  the  willows  and  mattresses. 
The  one  or  two  tiers  which  can  be  reached  for  measurement  are  in  good 
part  arranged  to  allow  the  mattress-binders  to  become  pressed  down  on 
the  willows  by  the  weight  of  the  stone  superposed.  In  some  places  the 
binders  are  found  pressed  down  considerably,  but  not  always,  and  for 
this  reason  portions  of  the  upper  tiers  are  irregular  in  thickness  between 
the  binders. 

The  willows  that  have  been  placed  on  the  jetties  and  covered  with 
stone  often  become  pressed  into  the  mattresses,  and  the  mattresses 
themsolves  ar^  considerably  lower  in  the  middle  thad  at  either  edge. 
Again,  the  warping  of  mattresses,  to  which  the  sun  and  storms  greatly 
contribute,  leaves  doubt  as  to  what  is  the  mean  thickness  of  an  npi)er 
mattress,  and  as  only  the  upper  tiers  can  be  accurately  measured,  even 
a  close  approximation  to  the  aggregate  compression  is  out  of  the  ques 
tion.  From  East  Point  to  a  point  2,000  feet  below  it  on  the  east  jetty, 
the  great  weight  of  stone  temporarily  placed  on  the  jetty  for  want  of 
more  convenient  storage-room  must  account  for  at  least  a  part  of  the 
depression  here. 

On  sheet  No.  4  may  be  found  a  graphical  representation  of  the  eleva- 
tion of  the  outside,  middle,  and  inside  lines  of  the  upper  surface  of  the 
end  of  the  east  jetty  May  23  and  October  20,  1877.  For  each  of  these 
profiles  a  determination  of  level  was  made  once  each  50  feet  from  10,200 
feet  from  East  Point  to  10,600  feet,  and  once  each  25  feet  thence  to  the 
jetty's  end.  But  on  October  26  so  much  of  the  edges  of  the  old  upper 
surface  was  under  water  or  otherwise  covered  and  broken  that  levels 
could  not  be  well  determined  frequently  at  the  edges,  and  therefore  the 
lower  parts  of  the  outside  and  inside  profiles  for  October  26  are  incom- 
plete on  the  diagram. 

From  an  inspection  of  the  various  cross-sections  through  the  jetties 
given  in  successive  reports  from  time  to  time,  the  combined  sinking  and 
<3ompression  at  several  points  between  different  dates  may  be  easily 
ascertained. 

The  depression  of  the  upper  surface  of  the  jetties  has  been  established 
from  bench-marks  on  the  oldest  and  best-settled  piles.  Bad  weather 
and  occupation  on  other  important  details  have  prevented  a  series  of 
levels  completely  connected  throughout.  If  it  is  discovered  hereafter 
that  the  bench-marks  also  have  settled,  the  amount  of  their  respective 
settlement  must  be  added  to  that  already  determined.  But  the  uni- 
formity of  apparent  levels  above  11,000  feet  from  East  Point  and  the 
corresponding  point  on  the  west  jetty  indicates  that  the  amounts  given 
are,  with  slight  changes,  the  greatest  likely  to  be  ascertained  for  the 
period  in  question  for  all  except  the  lower  1,800  feet  of  the  jetties. 
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Comparative  references  of  successive  sections  of  1,000  feet  of  the  upper  surface  of  the  west 
jetty,  July  18,  lb77,  and  October  31,  1^77,  respectively,  showing  subsidence  of  the  jetty, 
including  compression  of  mllotcs  and  mattresses  not  newly  placed. 


Distance  from  pile  No.  1,  in 
feet 


'  Mean  reference  to  tbe  plane  I 
of  average  floods ide,  July  I 
I      18,  in  feet 


Mean  reference  to  tbe  plane 
of  average  flood-tide,  Oc- 
tober 31,  in  leet. 


£xcesa  in 

favor  of 

July  18,  in 

feet 


0  to  1. 000  . 


1.000  to  2, 000 1  1.48  above. 

2.000  to  3. 000... i  1.09  above. 

3. 000  to  4. 000 0.12  above. 

4,000to5.000 1.80above. 

5,000to6,000 1.97  above. 

6,000  to  7, 000 1.19  above. 

7, 000  to  7, 385 1  1.40  above  . 


8.00-f  above '  0.88  above  . 


0. 46  above . 
0.  46  above  . 
0. 87  below  . 
0. 55  above  . 
0. 30  above  . 
a  22  below . 
0.27  below. 


*i.ia 

♦1.02 
0.63 
0.99 
1.25 
1.67 
1.41 
1.67 


*0.50  foot  to  be  allowed  for  compreMion  of  loose  willows  newly  placed  in  calculating 
dence.    Mean  subsidence  of  ni  est  Jetty  »  1.091  feet 


subsl- 


Comparative  reference  of  the  upper  surface  of  Kipp  dam,  July  18, 1877,  and  October  31,  1677 
respectively,  showing  subsidence  of  the  dam,  including  compression. 


Mean  reference  to  tbe  plane  of  av-  ,  Mean  reference  to  tbe  plane  of  av-  I  Excess  in  favor  of  July  18, 
erage  flood-tide,  July  18^  in  feet     \  erage  flood-tide,  October  31,  in  feet.  ,  in  feet 


2. 24  + Above. 


1. 27  above 0.97  -f 


Comparaiive  references  of  successive  sections  of  1,000  feet  of  the  upper  surface  of  the  east 
jetty,  July  IS,  1877,  and  October  31, 1877,  respectively,  showing  changes  due  to  storms,  new 
work^  and  subsidence  of  the  jetty,  including  compression. 


a 

& 

it 
II 

hi 
§11 

23 

Mean  reference,  October  31, 
to  tbe  plane  of  average 
flood-tide,  in  feet. 

Excess 
o 

in  fsvor 
f. 

1 

S 
n 

1 

AddiUon  to  tbe  mean  refer- 
ences  due  to   new  work 
added  aince  July  18. 

% 

MIL 
tl  1 

a 

fi 
1 

July  18,  in  feet 

Diminution  of  mean 
ences  due  to  storms 
tember  20  and  Octo 

Oto    1,000... 
1.000  to   2,000  .... 

0.83  +  aboVe 

2. 02  4- above 

0.17  below 

1.14  below 

0.03  above 

0.01  above 

1.87  above 

1.92  above 

a.  30  above 

2. 36  above 

S.  65  above 

2. 00  above 

1.95  above 

1.12 
0.85 

S.56 
3.44 

1.46 

2. 87  above. .---.. 

2.50 

2, 000  to   3,040  ... 
3, 000  to  4,000 

0.53  below 

1.72  below 

1.46  below 

0.30  above 

0.36 
0.58 
1.49 

0.36 

0.58 

4, 000  to   5.000... 
5.000to   6.000... 
6,000to   7.000  .... 

*"0.*29 

*"i"09* 

0.60 

0.89 
0.80 

0.9t  above 

0.51  above 

1.05  above 

0.61  above 

0.54  above 

1.96  below 

a96 
1.41 
1.25 
1.75 
2.11 
3.96 

0.96 

7, 000  to   8,000... 
8,000  to   9,000  ... 

1.41 

1.25 

9. 000 to  10. 000  .... 
10, 000  to  11, 000 

1.75 
2.11 

11, 000  to  11, 770 

1.63 

S.33 

Mean  subsidence  of  east  Jetty.  obtiUned  by  eliminating  lesulu  of  new  work  and  damage  from  storms, 
from  July  18  to  October  31  =  1.374  feet. 

I  subjoin  here  copies  of  statements  forwarded  to  the  following  papers 
of  Xe\?  Orleans,  August  30,  September  29,  November  I,  and  December 
2,  in  pursuance  of  iustructions  from  the  honorable  Secretary  of  War^ 
that  information  of  an  exact  character  as  to  important  facts  regarding 
the  depth  of  channel,  and  so  forth,  shall  be  published  promptly  after  its 
ascertainment.  Statements  were  forwarded  to  the  New  Orleans  Times, 
Picayune,  Democrat,  and  Price-Current. 
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United  States  Engineer  Office, 

Port  Ead»,  La.j  August  30, 1877. 
Od  the  30tli  day  of  Angnst  there  was  a  20  feet  channel  at  average  flood-tide,  which 
is  the  same  as  high  tide  of  Angast  30,  through  the  bar  at  South  Pass,  and  throaghoat 
the  pass,  and  between  the  jetties.  Its  least  width  was  192  feet.  A  practicable  chan- 
nel of  20.8  feet  was  found.  The  interruption  to  navigation  for  a  vessel  drawing  22 
feet  was  114  feet  in  length. 

Wherever  found,  that  is,  with  the  exception  of  the  interruption  above  noted,  the  22 
feet  channel  was  at  least  130  feet  wide.  The  space  lacking  a  22  feet  channel  of  the 
full  width  of  200  feet  is  about  900  feet  in  length. 

At  low  tide  of  August  30  these  depths  were  lessened  1.1  feet.  On  August  29  a  wide 
channel  22.2  feet  deep  in  its  shallowest  place  was  found  at  the  head  of  South  Pass. 

I  certify  that  the  above  is  a  correct  statement  taken  from  the  results  of  my  latest 
survey. 

M.  R.  BROWN, 
Captain  of  Engineers,  U,  8.  A. 

Official.    Furnished  by  order  of  the  Hon.  Secretary  of  War. 

United  States  Engineer's  Office, 

Port  Eada,  La,,  September  29, 1877. 
On  the  28th  of  September  there  was  a  20  feet  channel,  at  average  flood-tide,  through 
the  bar  at  South  Pass,  and  throughout  the  pass,  and  between  the  jetties.    Its  least 
width  was  230  feet.    A  practicable  channel  of  20.7  feet  was  found. 
The  interruption  to  navigation  for  a  vessel  drawing  22  feet  was  85  feet  in  length. 
Wherever  found,  that  is,  with  the  exception  of  the  interruption  above  noted,  the 
22  feet  channel  was  at  least  110  feet  wide. 

The  space  lacking  a  22  feet  channel  of  the  full  width  of  200  feet  is  about  1,300  feet 
in  length. 

At  low  tide  of  September  28  these  depths  were  lessened  1.5  feet,  and  at  high  tide 
0.7  foot. 
On  Sept-ember  25  a  wide  channel  of  22.3  feet  depth  was  found  at  the  head  of  the  pass. 
I  certify  that  the  above  is  a  correct  statement  taken  from  the  results  of  my  latest 
survey. 

M.  R.  BROWN, 
Captain  of  Engineers,  U.  S,  A. 

Official.    Furnished  by  order  of  the  Hon.  Secretary  of  War. 

United  States  Engineer's  Office. 

Port  Eads,  La.,  November  1, 1877. 
On  the  3lBt  day  of  October  there  was  a  20  feet  channel,  at  average  flood-tide,  through 
the  bar  at  South  Pass,  and  throughout  the  pass,  and  between  the  jetties.    Its  least 
width  was  210  feet.    A  practicable  channel  of  21  feet  was  found.    The  interruption  to 
navigation  for  a  vessel  drawing  22  feet  was  430  feet  in  length. 

Wherever  found,  that  is,  with  the  exception  of  the  interruption  above  noted,  the  22 
feet  channel  was  at  least  160  feet  wide.  The  space  lackin|(  a  22  feet  channel  of  the  full 
width  of  200  feet  is  about  850  feet  in  length. 

At  low  tide  of  October  31  these  depths  were  lessened  0.8  foot,  and  at  high  tide  0.5 
foot. 

On  October  24  a  wide  channel  of  22.5  feet  depth  was  found  at  the  head  of  South 
Pass. 

I  cenify  that  the  above  is  a  correct  statement  taken  from  the  results  of  my  latest 
surveys. 

M.  R.  BROWN, 
Captain  of  Engineers ^  U.  8.  A. 

Official.    Furnished  by  order  of  the  Hon.  Secretary  of  War. 

United  States  Engineer's  Office, 

Port  Eads,  December  2, 1877. 
On  December  1  there  was  a  practicable  channel  21.3  feet  deep  in  its  shoalest  part 
throughout  South  Pass  to  the  deep  water  of  the  Gulf  at  average  flood-tide. 
A  line  22.4  feet  in  depth  could  be  traced  through  the  bar  to  deep  water. 
The  20  feet  channel  was  212  feet  wide  and  the  21  feet  channel  120  feet  wide  at  the 
narrowest  contraction  of  each. 

The  interruption  to  a  practicable  channel  between  22  feet  inside  and  the  same  depth 
outside  was  90  feet  in  length. 
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At  low  water  of  the  day  these  depths  were  lessened  1.6  feet,  and  at  high  water  ahout 
0.4  foot. 

I  certify  that  the  above  is  a  correct  statement  taken  from  the  resolts  of  my  latest 
survey.  , 

'  M.  R.  BROWN, 

Captain  of  EngineerBj  U.  S,  A. 

Official.    Famished  by  order  of  the  Hod.  Secretary  of  War. 

The  next  monthly  survey  will  be  made  on  or  about  January  7, 1878, 
in  order  to  divide  into  two  nearly  equal  periods  the  interval  between 
December  15  and  January  31. 

Very  respectfully,  your  obedient  servant, 

M.  E.  BROWN, 
Captain  of  EngineerSy  U.  8.  A, 
Hon.  G.  W.  McCrary, 

Secretary  of  Tfar,  Washington,  D.  C. 

H.  Ex.  52 i 
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SAINT  OBOIX  BIVBB. 


LETTER 


■'^^#; 


FROM 

TIE    SECRETARY    OF    ¥AR, 

TRAHaMITTING 

Report  upon  Saint  Croix  River* 


Fbbruart  15,  1878.^R6ferT6d  to  the  Committee  on  Commeroe  and  ordered  to  be 

printed. 


Wab  Dbpabtubnt, 
Waghington  Oity^  February  13, 1878. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Bep- 
resentatiVes,  in  compliance  with  the  resolution  of  the  Hoase  of  the  6th 
instant,  copy  of  Honse  Executive  Document  No.  75,  part  6,  Forty-third 
Congress,  second  session,  containing  the  latest  report  on  the  Saint  Croix 
River;  a1so,letter  of  the  Chief  of  Engineers  of  the  12th  instant,  submitting 
the  same. 

GEO.  W.  McOBABY, 

Secretary  of  War. 
The  Speakbb  of  the  House  of  Representativee. 


Offior  of  the  Chief  of  ENaiNEEss^ 
Waahingtonj  D.  (7.,  February  12, 1878. 

Sib  :  I  have  the  honor  to  acknowledge  the  reference  to  this  office  for 
report  of  the  following  resolution  of  the  House  of  Bepresentatives,  viz : 

^'  Resolved^  That  the  Secretary  of  War  be,  and  he  is  hereby,  requested 
to  transmit  to  this  House,  at  his  earliest  convenience,  so  much  of  the 
letter  of  his  predecessor,  addressed  to  the  Forty-third  Congress,  bearing 
date  February  8, 1875,  as  relates  to  the  examination  and  improvement 
of  the  Saint  Croix  Biver,  in  the  States  of  Minnesota  and  Wisconsin ; 
together  with  such  renewed  or  further  reconMnendations  and  other 
papers  relating  thereto  as  he  may  deem  proper.'' 

In  reply  I  beg  leave  to  state  that,  in  obedience  to  the  requirements 
of  section  2  of  the  river  and  harbor  act  ^of  June  23>  1874,  an  examina- 
tion was  made  of  the  "  Saint  Croix  Biver  below  Saint  Croix  Falls,  in 
Minnesota  and  Wisconsin,"  and  the  report  thereon  was  submitted  to 
Congress  by  the  Secretary  of  War  February  8, 1875^  and  was  printed 
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Z  SAINT   CBOIX   RIVER. 

in  Ex.  Doc.  No.  75,  part  6,  H.  B..  43d  Congress,  2d  session,  a  copy  of 
which  is  inclosed. 

No  further  information  in  relation  to  the  Saint  Croix  Biver  has  since 
been  received  at  this  ofQee. 
The  resolution  of  the  Honse  of  Bepresentatives  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HDTMPHBBYS, 
Brigadier  General  and  Chief  of  Engineers, 
Hon.  Geo.  W.  McObaby,  Secretary  of  War. 


[  Forty-third  Cougress,  second  session .    Honse  of  Representati  ves. — ^Ex.  Doc  75,  part  &  ■ 

Letter  from  the  Secrttary  of  Watf  tranmnittitig  reports  of  esMminations  of  the  Saint  Croix  (oi 

Chippewa  Rivers. 

War  Drpartmbnt,  February  8, 1875. 
The  Secretary  of  War  b^s  the  honor  to  transmit  to  the  Honse  of  Representatives,  in 
fnrther  compliance  with  the  provisions  of  the  act  of  Jnne  23, 1874,  copies  of  reports  of 
examinations  of  the  Saint  Croix  and  Chippewa  Rivers. 

WM.  W.  BELKNAP, 

Secretary  of  Wsr. 


Officb  of  the  Chief  of  Enoikrbrs, 

Washington,  D.  C,  February  5,  187S. 
Sir  :  I  heg  leave  to  submit  herewith  copies  of  reports  to  this  office  of  the  exaiDina- 
tions  of  Saint  Croix  River,  from  Saint  Croix  Falls  t<>  its  mouth,  Minnesota  and  Wis- 
consin ;  and  of  Chippewa  Kiver,  from  Chippewa  Falls  to  ite  month,  Wisconsin,  made 
in  compliance  with  provisions  of  the  river  and  harbor  act  of  Jnne  23, 1874. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier-General  and  Chief  of  Engineer$. 
Hon.  W.  W.  Bflknap, 

Secretary  of  War, 


Examination  of  Saint  Croix  River  from  Saint  Croix  Falts  to  its  mouth,  Minnesota  and  Wit 

oonsin. 

Saint  Paul,  Minn.,  January  30, 18:S. 

General  :  I  have  the  honor  to  make  the  following  report  of  su  examination  of  tb« 
Saint  Croix  River,  Minnesota  and  Wisconsin,  from  the  Falls  of  Saint  Croix  to  its  raoatb 

The  examination  was  made  by  a  party  under  the  charge  of  Assistant  D.  H.  Am 
worth. 

The  river  was  carefully  examined  for  the  whole  of  the  above  distance,  and  detail(<i 
surveys  were  made  of  the  localities  where  obstructions  existed. 

I.— DKSCRIFTION  OF  RIVER. 

The liead waters  of  this  river  reach  to  within  25  miles  south  of  Ashland,  on  Lake  So- 
7>erior,  and  it  drains  an  area  of  quite  6,000  miles,  above  the  Falls  of  Sainr.  Croix.  At 
the  Falls  of  Saint  Croix  it  falls  over  a  trap-rock  into  a  deep,  narrow  gorge,  only  SOi' 
f»*et  wide,  bnt,  a  very  short  distance  below,  widens  ont  to  about  600  feet.  The  fall  of 
the  river  in  3  miles,  at  Saint  Croix  Falls,  is  about  74  ft-et. 

The  width  of  the  river  below  varies  from  300  to  800  feet.  The  valley  Is  from  800  feet 
to  1  mile  wide,  and  is  bounded  by  high,  deep,  mcky  bluffs,  their  formation  being  soft 
<sancl-rock  overlaid  by  limestone,  the  wide  parts  being  generally  low  and  marshy. 

The  only  considerable  tributary  between  the  falls  and  the  lake  is  the  Apple  River. 
The  average Tiver-fllope  from  the  fal]s  to  L»ake  Saint  Croix,  %t  low  water,  is  .61  foot  per 
niile.  The  low- water  discbarge,  just  below  the  falls,  is  about  4,000  on  bio  feet  per  sec- 
ond. At  Stillwater  the  river  widens  out  into  Lake  Saint  Croix,  which  has  a  width  of 
tfrom  2,000  to  7,000  feet.  The  borders  of  the  lake  are  high,  steep  bluffs  of  sand-fock 
•overlaid  by  limestone.    There  is  bnt  little  difference  between  the  levels  at  Stillwattf 
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BAINT   CROIX    RIVER.  D 

and  the  month  of  Lake  Saint  Croix — onlj  1  inch  (October  20, 1874).  The  distance  from 
Saint  Croix  Falls  to  Lake  Saint  Croix  is  28^  miles,  and  from  the  head  of  the  lake  to  the 
Mississippi  River,  24  miles. 

II.— OBSTRUCTIONS. 

The  obstructions  to  free  navigation  of  the  river  are  of  two  kinds,  natural  and  artifi- 
cial. 

L  Natural  obatrueiUms, — ^The  nataral  obstmctions  consist  of  sand  and  gravel  bars 
formed  in  wide  places  in  the  river,  some  bowlders,  and  overhanging  trees.  These  are 
remarkably  few,  and,  for  the  greater  part  of  eacn  navigable  season,  there  is  now  no 
tronble  in  navigating  the  river,  so  far  as  natural  obstructions  are  concerned. 

The  following  is  the  list  of  natural  obstructions  between  the  falls  and  Stillwater: 
1st.  From  .7  to  1.2  miles  below  the  falls  is  a  broad  channel,  and  a  narrow  one  be- 
hind an  island.    The  narrow  one  is  used  at  extreme  low  water,  but  is  not  easy  to  navi- 
gat*^  on  account  of  boom  arrangements  and  narrowness.*  (See  detail  No.  1.) 

2d.  Foot  of  McLeod's  Lake,  12.6  miles  below  the  falls,  sand-Var.    (See  detail  No.  3.) 
3d.  Below  mouth  of  Apple  River,  20.7  miles  below  the  falls,  sand-bar,  due  to  detritus 
brought  down  by  Apple  Kiver.    (See  detail  No.  4.) 

4th.  26.6  miles  below  the  falls,  sand-bar.  (See  di  tail  No.  4.) 
5th.  Stillwater,  sand-bar  at  month  of  river.  (See  detail  No.  4.) 
2  Artificial  obstructions,— Thene  consist  of  boom-piers.  Hoes  of  piling  to  carry  sheer- 
booms,  and  loose  logs  floating  down  stream.  There  are  four  bocim-piers 4  6  miUs  below 
the  falls,  and  five  boom -piers  just  above  Osiceola,  which  are  very  much  in  the  way  of 
bu*ts.  These  piers  are  not  used  now  lor  any  purpose.  The  boom  company  use  the 
river  for  their  collecting  and  distributing  boom-grounds,  for  some  seven  miles  above 
Stillwater.  During  the  early  part,  of  the  season  of  navigation  the  riv«r  for  about  five 
miles  of  this  distance  is  entirely  filled  with  logs,  which  at  times  entirely  prevent  any 
navigation  of  the  river  for  this  distance :  and,  until  the  logs  are  rafted  and  distrib- 
nted,  the  steamboats  have  to  take  side-chani  els  on  the  east  side  of  the  river.  This 
obstruction  continues  duiiuff  some  seasons  for  sixty  days.  Even  when  the  booms  are 
nearly  empty  the  lines  of  piles  driven  to  direct  the  logs  into  the  booming-grounds  are 
a  great  obstruction.  8t«  amboats  towing  barges  have  great  trouble  in  parsing  through 
the  two  upper  intervals,  an  the  lines  of  pil(;s  are  nearly  parallel  with  the  current. 
From  an  inspection  of  the  accompanying  detail-tracing  No.  4,  it  will  be  clearly  seen 
bow  this  arrangement  of  booming-groonds  obstructs  the  channel  of  the  river.  On  this 
hfad  Assistant  Ainsworth  makes  the  following  remarks: 

"  There  is  a  complaint,  however,  on  the  part  of  steamboat-men  and  residents  of  towns 
above  Stillwater,  that  navigation  by  boats,  and  the  rafting  of  sawed  lumber,  is  pre- 
vented by  the  use  of  several  miles  of  river  as  holding  for  logs,  after  the  heavy  '  runs' 
of  the  early  summer.  The  fact  that  about  200,000,000  leet  of  logs  are  scaled  annually 
at  Stillwater,  of  which  one-half  is  sawed  there  and  one-half  rafted  to  points  on  tho 
lake  below  and  the  Mississippi,  while  large  saw-mills  lie  idle  above,  is  evidence  in 
justificatjoo  of  the  complaints,  as  proof  that  lumbering  is  the  great  interest  over- 
shadowing all  others,  and  proba  bly  has  the  active  sympathy  of  nearly  all  the  people 
of  the  Saint  Croix  Valiev.  The  interests  of  the  mill-owners  at  Stillwater  and  the 
boom  corporation  seem  identical,  and  favor  conceutiatiou  at  that  point.  The  loggers 
and  log-runners  may  be  neutral,  and  the  interests  of  the  small  towns  struggle  at  a 
disadvantage.'' 

As  in  other  reports  on  rivers,  where  lumbering  is  the  predominant  interest,  I  respect- 
fnlly  suggest  that,  if  the  United  States  is  to  improve  this  river  by  removing  natural 
obstructions,  some  provision  must  be  made  to  prevent  the  placing  of  artificial  ones. 

Below  Stillwater  the  only  obstruction  to  navigation  is  Cattish  Bar,  6  miles  below 
Hudson.  This  bar  is  caused  by  the  direction  of  the  current  on  the  east  side  of  the 
lake,  and  the  detritus  brought  down  by  Bowles  Creek  from  the  west  side.  There  is  a 
channel  throngh  it,  but  at  such  an  angle  with  the  general  direction  of  the  lake  as  to 
make  its  navigation  difficult.  (See  detail  tracing  No.  6.)  Thore  is  some  trouble  for 
boats  in  making  the  landing  at  Hudson.  Just  above  Hudson  the  Willow  River  comes 
ID  from  the  east,  and  between  its  mouth  and  the  channel  is  an  immense  sand-bar,  quite 
bare  at  low  water.  (See  detail  tracing  No.  5.)  On  this  sand-bar  is  located  a  trestle- 
bridge  of  the  West  Wisconsin  Railroad.  The  draw  in  the  bridge  is  well  located,  and 
does  as  little  injury  to  navigation  as  any  bridge  could.  The  pui  it  of  the  sand-bar  is 
gradually  extending  northward,  and,  in  tim^,  will  entirely  prevent  all  approach  to 
Ha'lson.  To  remedy  this  would  require  a  relooatioa  of  the  railroad-bridge  and  draw, 
t  le  oljsing  up  of  the  present  channel  on  the  w&st  side  of  the  lake,  and  dredging  out  a 
new  channel  from  th«t  upper  side  of  the  bar  to  the  east  shore  at  Hudson,  all  oi  »vhich 
would  ooet  an  immense  sum,  and  as  it  does  not  appear  that  the  coin'oeroe  of  the  river, 
either  at  present  or  iu  the  future,  would  justify  auy  such  expenditure,  no  plan  or  esti- 
mate is  submitted.  Eleven  miles  below  Hudson  is  th^  Kinuikanick  Bar,  which  is  at 
the  month  of  the  river  of  same  name,  coming  in  from  Wisconsin.    There  was,  however, 
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4  SAINT  CROIX  EIYEB. 

a  good  cbaDDel,  nt  least  300  feet  wide  and  4  feet  deep,  on  west  side  of  lake,  and  no 
iDiprovement  is  thooght  necessary. 

lU. — ^IMPROVBMBMTS. 

The  improYements  required  for  a  3-foot  channel  at  low-water  are  as  follows : 

1.  .7  miles  below  the  falls,  250  linear  feet  brush-dam,  to  close  west  channel,  at 

$5.&0  per  foot $1,375 

2.  12.15  miles  below  falls,  100  linear  feet  brush-dam,  at  $3 300 

3.  20.75  miles  below  falls  (Apple  River),  600  linear  feet  brash-dam,  at 

$4.50 $2,700 

200  linear  feet  brush-dam,  at  $1.50 « 300 

3,000 

4 .  26^  miles  below  falls,  300  li near  feet  brush-dam,  at  $4.25 1, 275 

5.  26.73  miles  below  falls,  300  Jinear  feet  brushdam,  at  $5.50 $1, 650 

100  linear  feet  brush-dam,  at  $3 :)00 

1,950 

6.  Delta  of  river  Just  above  Stillwater,  400  linear  feet  brush-dam,  at 

$5.20 2,200 

too  linear  feet  brushdam,  at  $:) 300 

' 2,500 

7.  Removing  460icabic  yards  boom-pier,  at  $3 1,380 

8.  Cutting  down  overhanging  trees 300 

9.  Catfish  Bar,  1,400  feet  wing-dams,  at  $5.50 7, 700 

19,780 
10  percent,  for  contingencies .*. 1,978 

Total  amount 21,758 

All  of  the  above  amount  can  be  Judiciously  expended  in  one  season. 
It  may  be  that  a  jetty  from  the  end  of  the  delta  toward  Stillwater  may  become 
necessary  to  keep  a  good  channel  across  the  bar  to  the  deep  water  in  front  of  Stillwater 

IV.— COMMBRCB. 

The  principal  interest  in  the  Saint  Croix  Valley,  as  stated  above,  is  the  lumber-trade 

All  of  the  towns  between  Stillwater  atd  the  Saint  Croix  Falls  depend  largely  on  the 
river  for  means  of  transportation  for  persons  and  supplies.  There  is  one  steamer  that 
makes  daily  trips  during  the  season  of  navigation  from  Stillwater  to  Saint  Croix  Falls 
and  return,  besides  which  there  are  other  steamers  that  make  about  four  trips  a  week. 

Below  Stillwater  there  are,  daily,  several  steamers  passing  up  and  down  m  connec- 
tion  wi  h  the  lumber-trade. 

There  was  no  means  of  accurately  determining  the  statistics  of  commerce  in  the  valley 
of  the  Saint  Croix.  As  before  stated,  about  200,000,000  feet,  board-measure,  of  logs  are 
annually  scaled  at  or  near  Stillwater,  about  one-half  of  which  ate  there  manufactared 
into  lumber,  and  the  remainder  rafted  down  stream  to  mills  below,  on  the  Saint  Croix 
and  Mississippi  Rivers.  About  4,500,000  feet  of  lumber  are  manufactured  at  the  sev- 
eral saw-mitls  above  Stillwater,  a  great  part  of  which  is  sold  in  the'  country  and  the 
remainder  rafted  down  the  stream.  There  are  also  several  fl:>uring-mills  in  the  valley 
that  ship  four  by  the  river.  The  population  of  the  several  towns  on  the  river,  between 
its  mouth  and  Saint  Croix  Falls,  amounts  to  about  15,000  people. 
Very  respectfully,  your  obedient  servant, 

F.  U.  FARQUHAR, 

Mtyor  of  Bngineen. 

Brig.  Qen.  A.  A.  Humphrbts, 

thitf  of  Engineers,  U.  8.  A. 
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ACCOUNTABILITY  OP  DISBURSINGCLEBK   OF   THE   INTE- 
RIOR  DEPARTMENT. 


LETTER 


FBOM 


THE   SECRETARY   OF    THE   INTERIOR, 


RECOMMENDING 


That  the  diabursing-clerJc  of  the  department  be  relieved  from  responsibility 
of  the  payment  of  certain  forged  vouchers. 


February  19, 1878. — ^Referred  to  tbe  Committee  of  Claims  and  ordered  to  be  printed 


Dbpabtment  of  the  Intebiob, 
Washington,  D.  0.,  February  15, 1878. 

Sib  :  I  have  tlie  honor  to  transmit  herewith  the  petition  of  Bichard 
Joseph,  esq.,  disbursing-olerk  of  the  Interior  Department,  setting  forth 
that  daring  the  month  of  September,  1877,  certain  vouchers,  purporting 
to  be  signed  by  employes  of  the  Patent  Office,  representing  the  amount 
of  $1,167,  were  presented  to  Mm  by  Frederick  B.  Ooodridge,  a  clerk  in 
the  office  of  the  Commissioner  of  Patents,  charged  with  the  duty  of 
preparing  the  pay-rolls  and  vouchers  and  presenting  them  for  payment ; 
that  he  paid  said  vouchers  in  good  faith,  and  gave  the  money  to  said 
Goodridge  for  delivery  to  the  parties  entitled,  as  was  the  custom  in  sach 
cases. 

A  few  days  after  snch  payments  were  made  it  was  discovered  that  the 
signatures  affixed  to  said  vouchers  were  forgeries,  so  well  executed  as 
to  escape  detection  upon  a  careful  examination.  The  vouchers  were 
approved  before  payment  by  the  Commissioner  of  Patents,  and  by  the 
Assistant  Secretary  of  the  Interior.  The  said  Ooodridge  confessed  that 
he  had  forged  said  vouchers  and  appropriated  the  money  to  his  own  use. 

Upon  an  indictment  found  by  the  grand  jury  of  the  supreme  court 
of  the  District  of  Columbia  he  plead  guilty,  and  was,  on  the  8th  instant, 
sentenced  to  hard  labor  in  the  penitentiary  for  two  years.  The  disburs- 
ingclerk  has  paid  to  the  persons  entitled  the  sums  obtained  by  Good- 
ridge on  the  forged  vouchers,  and  must,  therefore,  account  to  the  govern- 
ment out  of  bis  own  private  means  for  the  sum  of  $1,167.  The  said 
Goodridge  had,  previous  to  the  occurrences  herein  referred  to,  borne  a 
irood  reputation.  The  vouchers  presented  were  properly  approved. 
The  disborsingclerk  cannot  be  charged  in  this  matter  with  any  failure 
to  exercise  proper  care,  or  with  any  neglect  of  duty.  This  department 
has  full  confidence  in  his  faithfulness  and  integrity.  Great  injustice  would 
be  done  to  him  by  holding  him  personally  responsible  for  the  amounts 
paid  upon  the  fraudulent  vouchers  referred  to.    I  therefore  commend  his 
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2  DIBBURSING-CLERK   OF   THE   INTERIOR   DEPARTMENT. 

request  to  be  relieved  from  accquntabilitj  for^tbe  amoant  so  paid,  to  the 
favorable  consideration  of  Congress. 
Very  respectfully, 

0.  SCHURZ,  Secretary. 
Hon.  Samuel  J.  Eanball, 

Speaker  of  the  House  of  Representatives. 


Washington,  D.  0.,  February  14, 1878. 
To  the  House  of  Representatives  of  the  United  States : 

Your  petitioner  respectfully  shows  that,  on  the  1st  day  of  July,  187J, 
he  was  appointed  disbursing-clerk  for  the  Department  of  the  Interior, 
and  entered  into  ample  and  satisfactory  bonds  for  the  faithful  discharge 
of  his  duties  as  such.  That  since  that  date  he  has  so  continued,  and  is 
now,  in  the  faithful  discharge  thereof,  having,  during  that  period,  dis- 
bursed over  twenty  millions  of  dollars  of  the  public  moneys,  and  ac- 
counted therefor  to  tlfe  complete  and  entire  satisfaction  of  the  proper 
officials  of  the  Treasury  Department. 

That  a  part  of  his  duties,  as  aforesaid,  is  the  payment  of  the  salaries 
of  the  employes  of  the  department  and  its  various  bureaus  and  offices. 

That  during  the  month  of  September,  1877,  last  past,  certain  vouchers, 
amounting  in  all  to  the  sum  of  $1,167,  purporting  to  be  signed  by  em- 
ployes of  the  Patent  Office,  on  account  of  their  services,  and  bearing 
the  genuine  indorsement  of  approval,  in  writing,  of  the  Commissioner 
of  Patents  and  of  the  Assistant  Secretary  of  the  Interior,  were  pre- 
sented to  him  for  payment.  That  he,  relying  upon  the  strength  and  au> 
thority  of  such  approvals,  and  the  official  and  moral  integrity  of  one 
Frederick  B.  Ooodridge,  a  clerk  in  the  office  charged  with  the  duty  of 
preparing  vouchers,  pay-rolls,  &c.,  and  of  presenting  them  for  paymenr, 
paid  said  vouchers  in  good  faith,  and  handed  the  money  to  said  Good- 
ridge  for  delivery  to  the  said  employes,  as  was  the  custom  in  such  cases. 

That,  a  few  days  subsequently  to  such  payment,  it  was  discovered 
that  the  signatures  affixed  to  said  vouchers,  and  purporting  to  be  the 
genuine  signatures  of  said  employes,  were  forgeries,  but  so  well  and 
artfully  executed  as  to  confound  and  astonish  the  genuine  parties  them- 
selves. That  said  discovery  having  been  made,  Goodridge  thereupon 
confessed  his  committal  of  the  crime,  and  appropriation  of  the  money  to 
his  own  use. 

True  bills  of  indictment,  were  thereupon  presented  against  said  Good- 
ridge by  the  grand  jury,  in  the  supreme  court  of  the  District  of  Colum- 
bia, holding  a  criminal  term,  and  he  was,  on  the  8th  instant,  under  a 
plea  of  guilty,  sentenced  to  the  penitentiary  at  hard  labor  for  the  period 
of  two  years. 

Tour  petitioner  further  shows  that  he  was  compelled  to  repay  said 
vouchers  to  the  genuine  parties,  and  is  therefore  obliged  to  account  to  the 
government  out  of  his  private  means,  for  the  sum  of  $1,167  so  repaid. 

He  therefore  prays  that  he,  being  innocent  of  any  laches  or  neglect, 
and  having  relied  upon  the  authority,  in  writing,  of  the  Assistant  Sec- 
retary of  the  Interior  and  the  Commissioner  of  Patents  in  the  original 
payment  of  said  vouchers,  ought  not  to  be  held  accountable  to  the  United 
States  for  the  sum  aforesaid.  To  the  end,  therefore,  that  appropriate 
legislation  may  be  had  to  relieve  him  from  such  accountability,  your 
petitioner  now  and  will  forever  humbly  pray. 

EICHARD  JOSEPH, 
Disbursing-ClerJc  Department  of  the  Interior, 
C 
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DISTRIBUTION  OF  UNITED  STATES  TROOPS. 


LETTER 


FROM 


THE    SECRETARY    OF    ¥AR, 

SHOWING 

The  distribution  of  United  States  troops. 


February  19, 1878.— Referred  to  the  Committee  on  Military  Affiiira  and  ordered  to  be 

printed. 


Wab  Department, 
Washington  City^  February  18, 1878. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of 
Bepresentatlves,  for  the  Goraraittee  on  Military  Affairs,  in  response  to 
the  request  of  Hon.  Levi  Maish,  of  said  committee,  a  report  of  the 
Adjutant-General,  of  this  date,  and  the  lists  submitted  by  him,  showing 
the  distribution  of  United  States  troops,  staff  officers  of  the  Army,  with 
their  stations,  and  officers  of  the  line  detailed  for  staff  duty,  how  and 
where  employed,  on  the  30th  of  June,  1877. 

GEO.  W.  McCBARY, 

Secretary  of  War. 
To  the  Speaker  of  the  House  of  Representatives. 


Headquarters  of  the  Army, 
Adjutant-General's  Office, 

Washii^gton^  February  18, 1878. 
Sir  :  In  answer  to  the  letter  of  the  Hon.  Levi  Maish,  acting  chairman 
of  the  Committee  on  Military  Affairs  of  the  Hbuse  of  Representatives, 
dated  the  3Ist  ultimo,  and  referred  to  this  office  for  report,  I  have  the 
honor  to  inclose  herewith  the  following  statements,  viz : 

1st.  Distribution  of  United  States  troops  in  the  several  military  divis- 
ions and  departments  on  the  30th  day  of  June,  1877. 

2d.  List  of  staff  officers  of  the  Army,  with  their  stations  and  duties 
June  30, 1877. 

3d.  List  of  officers  of  the  line  detailed  for  staff  duty,  showing  how 
and  where  employed  at  the  same  date. 

In  addition  to  the  foregoing,  lists  of  all  line  officers  detached  from 
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2  DISrRIBUTION   OF   UNITED   STATES   TROOPS. 

their  companies  or  regiments,  and  performing  other  than  staff  doty  at 
the  time  in  question,  are  also  transmitted.  * 

I  have  the  honor  to  be,  sir,  very  respectfully,  your  obedient  servant, 

E.  D.  TOWNSBND, 

Adjutant  Oeneral, 
The  Hon.  Secretaey  op  war.  Washing  ton  j  D,  C. 


Diatribution  of  United  Statts  troops  in  the  several  Military  Divisions  and  Departments  on 

the  20th  day  of  June^  1877. 

MIUTABT  DIVISION  OF  THE  ATLANTIC 

(Embraoing  the  Now  England  Slates.  State  of  Kew  York  [excepting  thn  DepartmAnt  and  the  post  ol 
West  Point],  States  of  New  Jersey,  Pennsylvania,  Delawai*e,  Maryland,  Virginia,  West  Virginia.  Ohio, 
ilicbliran,  wii*oonsin.  Indiana,  and  the  District  of  Oolambia;  also  the  territory  comprehended  in  the 
Departments  of  the  Gulf  and  the  Sontb). 


Posts. 


Fort  Hamilton,  K.  Y 

Fort  Wadsworth,  N.  Y 

Fort  Porter,  N.  Y 

Fort  Niagara,  N.  Y 

Fort  Ontario,  N.  Y 

Flattsburg  Barracks,  N.  Y 
Madison  Barracks,  N.  Y. . . 

Fort  Wayne,  Mich 

Fort  Mackinac,  Mich 

Fort  Schnyler,  N.  Y 

Fort  Warren,  Mass 

Fort  Independence,  Mass  . 

Fort  Preble,  Me 

Fort  Tmmbnll,  Conn 

Fort  Adams,  R I 

Fort  MoHenry,  Md 

FortFoote,Md 

Fon  Monroe,  Va 

Washington  Arsenal.  D.  C 

Total 


Arm  of  service. 


Artillery 

...  do 

Infantry 
Artillery 
...do  ... 
...do... 
...do... 
Infantry . 
...do  ..., 
Artillery 
...do... 
...do... 
...do... 
...do... 
...do..., 
...do  .... 
...do  .... 
...do... 
...do..., 


Strength  of  garri- 
son, prejent  and 
absent. 


-2 

5 


90 
10 
4 
4 
4 
4 
5 
9 
4 
5 

10 
5 
8 
20 
16 
4 

24 

soo 


197 

70 

33 

37 

40 

39 

39 

76 

29 

33 

65 

63 

38 

65 

198 

164 

41 

263 

213 


217 

80 

37 

41 

44 

43 

44 

8.J 

33 

38 

14 

75 

43 

73 

218 

180 

45 

298 

837 


1, 705     1. 905 


Headqoarters  3d  Art. 


Headquarters  S2d  Inf. 


Headquarters  let  Art. 
Headqaart«ra  9d  Art. 


DEPARTMBNT  OF  THE  SOUTH 

(Embracing  the  States  of  North  Carolina,  South  Carolina,  Georgia,  Florida,  and  so  much  of  Kentockr 
and  Tennessee  as  lies  east  of  the  Tennessee  Kiver). 


Posts. 


Fort  Johnston,  N.  C . . 

Morganton,  N.  G 

Charleston,  a  C 

Columbia,  S.C 

Greenville,  S.  C 

Atlanta,  Ga 

Savannah,  Ga 

Saint  AufEOrttine,  Fla. 
Fort  Barrancas,  Fla. . 

Key  West,  Fla 

Chattanooga,  Tenn. . . 


Total 32 

I 


Arm  of  service. 


Artillery 
Infantry 
Artillery 
Infant!  y 
..do... 
...do... 
Artillery 
...do  ... 
...do  ... 
..  do... 
Infantry 


Strength  of  garri- 
son, present  and 
absent. 


40 

36 

162 

268 

70 

33?» 

40 

79 

88 

55 

38 


120     1,214     1,334 


40  I 

178     Headqnartet  a  5tb  A  r*. 
293  ,  Headquarters  18th  liu. 

78  1 
370     Headqoart  era  ad  I »  f. 

44 

87 

98 

ftl 

41 
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DEPABTUBNT  OF  THE  GULP 


(Embracing  the  SUtoa  of  Looislaaa,  ArkooaM,  MissiMtppl,  AUbama,  and  the  par  to  of  Kentucky  and 
Tanoetfsee  lyiog  west  of  the  Tennessee  Rirer). 


Posta. 


JaokMD  Barracks,  La. 


II 

S   I 


Baton  RoaKe,La. 
Lake  Charlea,  La 
Littla  Rock,  Ark 
Holly  Springs,  M 

Jackson,  Miss 

UuntoTille,  Ala 

Mobile,  AU 

Moan  t  Vernon  Barracks,  Ala 


I 


Arm  of  service. 


II 


3  ,  Infantry. 

3   do  .. 

2   do.. 

2    do  .. 

1    do.. 

1  1 do  .. 

2  ; do  .. 

3    do  .. 

3  I do.. 


ToUl ...I  30  ■ 


Strength  of  garri- 
son, present  and 
absent. 


1^ 

0® 


74 


114 


126 


739 


140 

134 

79 

73 

41 

40 

76 

140 

100 


813 


Headquarters  13th  Inf. 


Headquarters  3d  Inf. 


mUTARY  DIVISION  OF  THE  MISSOURI 

(Embraces  the  territory  comprehended  in  the  Departmento  of  the  ^fissonri,  Dakota,  Texas,  and  the 

Platte). 

DEk'ABTMEKT  OF  THE  1CIS60U1U 


(Embracing  the  States  of  Missouri,  Kansas. Illinois, and  Colorado;  Territory  of  New  Mexico, Indian 
Territory,  and  the  post  of  Fort  Elliott,  Tex.). 


Posts. 


Fort  Dodge,  Kans 

Fort  Hays,  Kans 

Fort  Lamed,  Kans 

Furt  Leav^D worth,  Kans  .. 

Fort  Klley,  Kans 

Fort  Leavenworth  Military 
Prison,  Kans. 

Fort  WalhMse,  Kans 

Fort  Elliott,  Tex 

Fort  Gibson,  Ind.  T 

Fort  Lyon,  Colo 

Fort  Keno,  Ind.  T 

Fort  Sill,  Ind- T 

Camp  Supply,  Ind.  T 

£u  ronte  chanKiuK stations. 

Fort  Maroy.  «.  Mex 

Fort  rnlou,  N.  Mpx 

Fort  W  ingato,  N.  Mex 

FortCraig.  N.  Mex 

Fort  Suoton.  N.  Mex 

Fort  Bayard.  N.  Mwx 

Fort  Garland,  Colo 

Ill  the  field,  New  Mexico. . . 

ToUl 


i 

SF5 

Arm  of  service. 

Strength  of  garri- 
son, present  and 
absent. 

il 

'2 

S 

a 

1 

t 

< 

70 
41 
36 
256 
147 
11 

112 
124 

78 

64 
225 
607 
204 
178 

34 
240 
133 

72 

155 

142 

1      86 

2 
1 

Infantry 

do 

7 
4 
3 
2i 
14 
6 

7 
11 

7 

6 
10 
28 
15 
12 

3 
16 
12 

7 
13 
11 

7 

1    » 

63 
37 
33 
234 
133 
65 

105 
113 

71 

58 
215 
579 
189 
106 

31 
224 
121 

65 
142 
131 

79 

1 

do 

6 

do 

1 

do 

Detachments 

2 

;i 

Cavalry  and  infantry  . . . 
do 

V 

Infantrv 

1 

.:!^...do.::::.::;;:;::::: 

4 

8 

Cavalry  and  infantry 

do 

•> 

do 

4 

....  do  

1 

Infantry 

5 

3 

Cavalry  and  infantry  . .. 
do 

V 

Infantry 

4 
4 
*i 

do 

do 

I 

Cavalry 

36  !      38 

ff4 

i*u 

2,890  3,113 

Headquarters  23d  Inf 
Ueadqaartera  16th  Inf. 


Headquarters  lOtb  Inf. 
Headquarters  4th  Cav. 

Headqii.irters  Ijthlnf. 
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DBPAsnfxrr  or  Dakota 
(Bmbraciog  Um  SUte  of  MinnMoU  And  the  Territoriet  of  DakoU  and  Montana). 


ro«u. 


FnrUksnctUins.  U  tnu  ■* 

F'jrt  Ki|»W,  Miftft 

Yon  Abnrrrnmbin,  D&k 

Art  I^tw^^ici.Dalt,.. 

Wart  Tt'ti.  ti,  D*lt 

Ton  V*^Hu^I>iik 

7i»n  flevRf^JPbk — 

y(*rtBalbf<Mc 

Vfl>rtA.UDoalP>I>alt 

Firrt  Ht«<T«v«Da.  Dak 

Tort  JUndali  DaJt 

FonrtiJllj,  D»k.„_, .... 

Kort  Rlf*,  t>*t 

BUDfUiijf  Km^k  Artncy.  t>ak 

rh*y*ii]  i>H^  A  ct-iicy ^  Dak 

FortHhiiTF.  lir-nt. 

Kart  Kllifl,  Mtirt 

Fi>rt  Hi^nl-m,  Mo»t  .*.. 

Omp  lUkht,  MoDl^ > .  ■ 

Mt«W>UlA.  M4UC   H, ......... 

r  amp  an  Ton  ^ i  m  ni  T«r^  MMit 
t-^wer  B(u'*  Atfv«jc3\  U*k . . . 

ToUl 


§  I 


Arm  of  aerrtoe. 


1     InCantrr 

1  ! do 

3  •  Cayalry  and  infanlry 

1  I  Infiaotry 

2  CaTalry  and  infantry 

5  ■  InfSantry 

1  I do 

7  I do 

10  Cavalry  and  infantry 

1  I  Infantry 

3 do 

4  I do 

6  I  Caralry  and  infantry 

11  I  Infantry 

9  I do 

5  I do 

5  I  CaTalry  and  infantry 

1  I  Infantry 

9    do 

1  I do 

16  ' do 

1    do 

— I 

93  I 


Straigtli  of  garri- 
aon,praaantand, 


ab^t. 

1  !  s 

|C  1  B 

5  • 

?  ' 

ie  :  M 

£ 

i"    ^ 

8 

'^     « 

*<  . 

7 

46 

4 

21 

6 

122 

3 

41 

fi 

115 

7 

M 

3 

31 

23 

271 

3". 

708 

4 

43 

12 

126 

14 

164 

19 

390 

3.%  ' 
29  1 
19 
17 

3 

6 

3 
4d 

3  I 


416 

386 

199 

394 

33 

02 

.V 

713 


53 
27 

128 
44 

121 
73 
34 

294 

743 

I     138 

I     178 

409 

453 

415 

218 

411 

35 

68 

41 

761 

42 


Headquartara  5HHh  lat 


Headqaartera  fttk  Inf 
Headqoarien  7th  Car 

Beadqnarters  lat  laf 


Headqanrtera  17th  lot 
HeadqoArters  1 1th  Iiti 
Headqnartera  7th  Inf 


Headqaartera  5th  laf 


3116   4,427   4,rJ3 


DEPARTXBTT  OF  TRXA8 


(Embracing  the  State  of  Texaa,  ezceptinK  the  poat  of  Fort  Elliott,  Tex.) 


Posts. 


Fort  Brown,  Tex 

Fort  Clark,  Tex , 

Fort  Conoho.  Tex 

Fort  DaTis,  Tex 

Fort  Duncan.  Tex 

Fort  OrifBn.  Tex , 

Fort  Mclntoab,  Tex 

Fort  MoKayett,  Tex 

Fort  Ricbardaon,  Tex . . .. 

Fort  Stockton,  Tex , 

Ringgold  Barracka,  Tex. 

San  Antonio,  Tex 

San  Felipe.  Tex 

£n  route  changing  poat . 


Total 54 


J  ; 
a  i 

d 


Arm  of  service. 


Cavalry  and  infantry  . 

do 

do 

do 

do 

Cavalry 

Infantry 

Cavalry  and  infantry . 

Cavalry 

Cavalry  and  infkntry . 

do 

Infantry 

Cavalry 

do 


Strength  of  garri- 
aon,  preaentand 
abaent. 


a 

a© 
S 


450 

556 

406 

280 

154 

83 

52 

317 

82 

185 

383 

50 

76 


185  3.04S  '3,997 


475 

586 

431 

300 

162 

87 

55 

337 

88 

196 

305 

54 

80 

71 


HeadqoArters  Pth  Cst 
Headqoarters  a4th  lai 
Headqaartcra  10th  C«^ 
Headqnartera  SSth  lai 


Headquarters  IMh  Icf 


Digitized  by  CjOOQ iC 


DISTRIBUTION   OF   UNITED    STATES   TROOPS. 


DKPASmXKT  OF  THB  PLATTI 


(Embracing  the  States  of  Iowa  and  Nebraska,  Territories  of  Utah  and  Tyyoming.  and  so  mnch  of  the 
Territory  of  Idaho  as  lies  east  of  a  line  formed  by  the  extension  of  the  western  boundary  of  Utah  to 
the  northeastern  boundary  of  Idaho,  embracing  the  post  of  Fort  Hsil,  Idaho). 


Posts. 


Fort  Bridger,  Wyo 

Camp  Brown,  Wro 

Fort  Cameron,  Utah  . . . 
Cheyenne  Depot,  Wyo . 
Camp  Dongias,  Utah  . . . 
Fort  Fetterman,  Wyo . . 

Fort  Hall,  Idaho 

Fort  Hartsnii;  Nebr 

Fort  HoPherson,  Nebr . 

I^orth  Platte,  Nebr 

Omaha  Barracks,  Nebr. 
Fort  D.  A-  Russell,  Wyo 

Fort  Sanders,  Wyo 

Sidney  Barracks,  Nebr.. 
Camp  Stambangh^Wyo 
Fort  Fred  Stee^  Wyo .. 

Fort  Laramie,  Wto 

(vamp  Robinson,  Nebr  .. 
Camp  Sheridan,  Nebr . . . 
Fort  MoKinney,  Wyo . . , 

Total 


Arm  of  service. 


Infantry 

Cavalry 

Infantry 

Cavalry 

Infan  try 

Cavalry  and  Infkntry  . 

Infan  tiy 

do. 

Cavalry 

Infkotfy 

do 

Cavalry 

do 

do 

do 

Cavalry  and  infttntry  . 

do 

do 

..'...do 

Infantry 


62    816  3,744  3,960 


Strength  of  garri- 
son, present  and 
absent. 


Si 

si 


89 
86 
39 
63 
163 
140 
39 
37 

sn 

36 
307 
443 
383 
156 

85 
183 
418 
606 
109 
146 


98 

91 

43 

66 

177 

150 

43 

40 

889 

39 

339 

466 

338 

163 

88 

191 

439 

688 

116 

159 


Headquarters  4th  Inf. 
Headquarters  14th  Inf. 


Headquarters  9th  Inf.  • 
Headqoartors  &th  Cav. 
Headquarters  ad  Cav. 


Headquarters  3d  Cav. 


MILrTABT  DIVISION  OF  THB  PACIFIC 

(Embracing  the  territory  comprehended  In  the  departments  of  California,  the  Columbia,  and  Arizona). 


DEFABTMEirr  OF  CAUFORXIA 


( 

Embracing  the  State  of  Nevada,  and  so  much  of  California  as  lies  north  of  a  line  fh>m  the  northwest 
comer  of  Ariiona  Territory,  to  Point  Conception,  California). 


Posts. 


Camp  Bldwell,  Cal 

Camp  If  oDerrait,  Nev 

Preatdio  San  Francisco,  Cal 

Cmmp  Halleck,  Nev 

San  iMago  Barracks,  Cal .. . 

Point  San  Jo8(6.  Cal 

Aloatras  Island,  Cal 

Angel  Island,  Cal 

Camp  Gaston.  Cal 

Camp  Independence,  Cal . . . 
Crane's  Springs,  Nev 

Total 


18 


Arm  of  service. 


Cavalry  and  infantry  . 

Cavalry 

Cavalry  and  artillery . 
Cavalry  and  infantry . 

Cavalry 

Artillery 

Artillery  and  infantry 

Infantry 

do 

do 

do 


Strength  of  garri 
son,  present  and 
absent. 


69 


95 
60 
178 
87 
64 
31 
94 
87 
38 
88 
88 


I 


100 
63 

193 
95 
67 
34 

103 
96 
41 
31 
30 


790       853 


Headquarters  4th  Art 


Headquarters  18th  Inf. 
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DBrABTUBKT  OF  THE  COLUMBIA 

(EmbrACinc  the  State  of  Ore^n,  and  the  Territories  of  Waahington,  Idaho,  and  Alaska,  exoepting  s» 
maoh  of  Idaho  as  lies  east  of  a  line  formed  bv  the  extension  of  the  western  boundary  of  Utah,  to  tk 
northeastern  boundary-  of  Idaho,  embracing  the  post  of  Fort  Hall). 


Posts. 


Arm  of  service. 


Fort  Boise,  Idaho I  1  |  Infantry. 

Fort  Lapwai,  Idaho '  S     Cavalry  and  infantry  . . 

Fort  Canbv.  Wash i  2  I  Artillery 

Fort  Colville,  Wash '  1  |  Cavalry 

Fort  Townsend,  Wash I  SI  Artillery  and  infantry . 

Fort  Yanconver,  Wash 3     '  ' 

Fort WaUa Walla, Wash.... I  5, 

Fort  Klamath,  Oreg <  2  , 

Fort  Stevens,  Oreg |  2 

Camp  Harney,  Oreg '  2  i 


Infantry 

Cavalary  and  infantry . . 

do 

Artillery 

Cavalry  and  infantry  . . . 


Total. 


22 


Strength  of  garri- 
son, present  and 
absent. 


•l 


a  5 


32 

6.1 

75 

50  ! 

59 
115 
273  , 

88  ' 

m  I 
ei 


36 
70 
82 
53 
65 
128 
290 
93 
68 


901       973 


Headqaarters  21st  let 
Headqaarters  Ist  Cav 


DRrABTMKNT  OP  ABIZOKA 


(Embracing  the  Territory  of  Arizona,  and  so  mnch  of  California  as  lies  sooth  of  a  line  from  the  oortl- 
west  corner  of  Arizona  to  Point  Conception,  California). 


Posts. 


Camp  Apache,  Aria . . . 
Camp  Bowie,  Aris  .... 

Camp  Grant,  Ariz 

Camp  Lowell,  Aria 

Camp  McDowell,  Aris 
Camp  Mojave,  Ariz  . . . 
Camp  Thomaa,  Ariz. .. 
Camp  Verde,  Ariz  .... 
Fort  Whipple,  Ariz  . . . 
Fort  Yuma,  Cal 

Total 


Arm  of  service. 


Cavalry  and  infantry 

Cavalry 

Cavalry  and  infantry 

do 

do 

Infantry 

Cavalry  and  infantry 

, do 

do 

Infantry 


Strength  of  garri- 

son,  present  and 

absent. 

t 

pj 

od 
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5 

*s§ 
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& 

."5 

Si 

a 

^ 

f^ 

< 

9       210 

249 

5       109 

114 

17       243 

260 

7 

139 

146 

5 

85 

90 

5 

56 

61 

6 

132 

138 

7 

157 

164 

5 

94 

99 

6 

53 

59 

72    1,308 

1.380 

Headquarters  6lh  Ca^ 


DEPABTMINT  OF  WEST  PODiT 

(Embracing  the  Military  Academy  and  the  post  of  West  Point,  New  York). 


i 

1 
i 

1 

Ann  of  service. 

Strength  of  garri- 
son, present  and 
absent. 

Post. 

a© 
5 

a 
§ 

1 

< 

West  Point,  N.  Y 

Engineers  and  detach- 
ments. 

56 

268 

324 

Adjutant-Gbnbral'8  Office. 

Washinffton,  D.  C,  February  16, 1878. 


E.  D.  TOWNSEND. 

Ad>tttoa«-G#w^ 
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Addr€9$€8  and  stations  of  officers  of  the  Quartermaster's  Department,  Ist  of  July,  1877. 

I.— QUARTERMASTER-GENERAL. 

Meigs,  Brig.  Geo.  M.  C. 

COLONELS  AND  ASSISTANT  QUARTERMASTERS-GENERAL. 

Allen,  Robert,  San  Francisco,  Cal.    Awaiting  ordera. 

Rucker,  D.  H.  In  charge  of  Philadelphia  depot  of  Quartermaster's  Department, 
Philadelphia,  Pa. 

iDgalls,  Rofns,  chief  qnartermaster  Military  Division  of  the  Pacific  and  Department 
of  California,  Sa^  Francisco,  Cal. 

Easton,  L.  C,  chief  qnartermaster  Military  Division  of  the  Atlantic,  and  in  charge 
of  depot,  New  York  City. 

Van  Vliet,  S.,  Qnartermaster-Generars  Office,  Washington,  D.  C. 

LISXrrENANt-COLONELS  AND  DEPUTY  QUARTERMASTERS-GENERAL. 

Holabird,  S.  B.,  chief  qnartermaster  Military  Division  of  the  Missonri,  Chicago,  111. 

Tompkins,  C.  H.    Awaiting  orders.    Address,  Box  70J,  Georgetown,  D.  C. 

Ekin,  J.  A.  In  charge  of  Jeffersonville  depot  of  the  Qaartermaster's  Department, 
Jeffersonville,  Ind.,  and  disbursing  agent  of  Quartermaster's  Department  at  Louisville, 
Ky. 

Eddy,  A.  R.,  chief  quartermaster  Department  of  the  Columbia,  Portland,  Oreg. 

Saxton,  Rufus,  chief  quartermaster  Department  of  the  Missouri,  Fort  Leavenworth, 
Kans. 

Bingham,  J.  D.^  Quartermaster-Generars  Office,  Washington,  D.  C. 

Perry,  A.  J.,  chiet  qnartermaster  Department  of  Tex«s,  San  Antonio,  Tex. 

Hodges,  H.  C,  Quartermaster-Generars  Office,  Washington,  D.  C. 

MAJORS  AND  QUARTERMASTERS. 

Chandler,  J.  G.,  chief  quartermaster  Department  of  the  South,  Atlanta,  Ga. 

Myers,  William.    In  charge  of  depot,  San  Francisco,  Cal. 

Sawtelle,  C.  G.,  post  quartermaster.  New  York  City. 

Dana,  J.  J.    In  charge  of  clothing  depot,  Philadelphia,  Pa. 

Potter,  J.  A.,  chief  qnartermaster  Department  of  the  Gulf,  New  Orleans,  La. 

Batchelder,  R.  N.    On  duty  under  secret  orders. 

Ludington,  M.  I.,  chief  quartermaster  Department  of  the  Platte,  Omaha,  Nebr. 

Moore,  J.  M.,  Chicago,  lU. 

Belger,  James,  Atlanta,  Ga. 

Cai3,  B.  C,  chief  quartermaster  Department  of  Dakota,  Saint  Paul,  Minn. 

Reynolds,  C.  A.,  chief  quartermaster  Department  of  Arizona,  Prescott,  Ariz. 

Dandy,  G.  B.,  post  quartermaster,  Buffalo,  N.  Y. 

Weeks,  George  H.    In  charge  of  Vancouver  depot.  Wash. 

Hughes,  W.  B.    In  charge  of  depot,  Sioux  City,  Iowa. 

CAPTAINS  AND  ASSISTANT  QUARTERMASTERS. 

Robinson,  A.  G.,  post  qnartermaster,  Boston,  Mass. 

Baker,  E.  D.  In  charge  of  depot,  San  Antonio,  Tex.  Under  orders  for  duty  as  post 
qnartermaster  at  Fort  Rice,  Dak. 

Jamee,  H.  W.,  post  quartermaster,  Baltimore,  Md. 

Lee,  J.  G.  C,  Bismarck,  Dak. 

Gilliss,  James,  Cheyenne  Depot,  Wyo. 

Eokerson,  T.  J.    En  route  to  join  station  at  Fort  Brown,  Tex. 

McGonnigle,  A.  J.    lo  charge  of  depot.  New  Orleans,  La. 

Grimes,  £.  B.    In  charge  of  depot.  Saint  Louis,  Mo. 

Scully,  J.  W.,  Fort  Rice,  Dak.  Under  orders  for  assignment  to  duty  at  Charleston , 
B.C. 

Howell,  W.  T.    Awaiting  orders.    Address,  Philadelphia,  Pa. 

Foster,  C.  W.,  Ogden,  Utah. 

Bradley,  G.  W.,  Yuma  depot,  Ariz. 

Barstow,  S.  F.,  Charleston,  S.  C. 

Belcher,  J.  H.,  chief  quartermaster  district  of  New  Mexico,  Santa  F^,  N.  Mex. 

Kirk,  E.  B,  depot  and  post  quartermaster  at  Fort  Buford,  Dak. 

Kimball,  A.  S.    In  charge  of  depot,  Fort  Union,  N.  Mex. 

Rockwell,  A.  F.  In  charge  of  office  of  National  Cemeteries,  and  depot  quartermas- 
ter, Washington,  D.  C. 
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Smith,  G.  C,  Camp  Grant,  Ariz. 

Strang,  E.  J.,  Fort  Worth,  Tex. 

Constable,  N.  S.,  Marion,  Tex. 

Furey,  J.  V.    In  charge  of  depot,  Omaba,  Neb. 

Forsyth,  L.  C,  Fort  Adams,  R.  I. 

Hoyt,  C.  H.    In  charge  of  depot  Fort  Leavenworth,  Kans. 

Blant,  A.  P.,  governor  of  military  prison  Fort  Leavenworth,  Kans. 

Lord,  James  H.,  disbursing  qnartermaster  Tacjon,  Ariz. 

Marshall,  James  M.,  Fort  Ellis,  Mont. 

Atwood,  E.  B.,  Fort  Concho,  Tex. ;  nnder  orders  for  assignm  )nt  as  depot  qnartermas- 
ter at  San  Antonio,  Tex. 

Simpson,  John,  Whipple  depot,  Presoott,  Ariz. 

Campbell,  L.  E.,  Fort  Monroe,  Va. 

Heintzelman,  Charles  S.,  post  on  Tongne  River,  Mont.  Address,  via  Bismarck  and 
Fort  Buford,  Dak. 

CAPfAINS  AND  MILITARY  STOREKEEPERS. 

Potter,  R.  M.,  Fort  Wood,  New  York  Harbor.    On  sick  leave.   Address,  No.  282  Frank, 
lin  avenue,  Brooklyn,  N.  Y. 
AUigood,  C.  A.,  Fort  Wadsworth,  Now  York  Harbor. 
Rodgers,  J.  F.,  Philadelphia,  Pa. 
Hall,  Q.  A.,  Fort  Leavenworth,  Kans. 
Livers,  John,  Omaha,  Nebr. 
Barrett,  Addison,  Jeffersonvllle,  Ind. 
Martin,  W.  P.,  San  Francisco,  Ca). 


II.— quartermaster-general's  OFFICE; 

Meigs,  Brig.  Gen.  M.  C,  Qnartermaster-General. 
Van  Vliet,  Col.  Stewart,  assistant  qnartermaster-general. 
Bingham,  Lient.  Col.  J.  D.,  deputy  quartermaster-general. 
Hodges,  Lieut.  Col.  H.  C,  deputy  qnartermaster-general. 

GENERAL  depots  ESTABLISHED  BY  GENERAL  ORDER  32,   HEADQUARTERS  ARMY,  APRIL 

8,  1869. 

New  Foril'.— Easton,  Col.  L.  C,  assistant  qnartermaster-general,  in  charge. 

Philadeljykia  depot  of  the  Quartermaster's  7>epar^en(.— Rucker,  Col.  Daniel  H.,  assistant 
qnartermaster-general  in  charge ;  Dana,  M^j.  James  J.,  quartermaster  ;  Rodgers,  Capt. 
John  F.,  military  storekeeper. 

Washington,  D.  C— Rockwell,  Capt.  A.  F.,  assistant  quartermaster,  in  charge. 

Jeffersonmlle  depot  of  the  Quarterm<uier*8  Department. — Ekio,  Lient.  Col.  James  A.,  dep- 
uty quartermaster-general,  in  charge ;  Barrett,  Capt.  Addison,  military  storekeeper. 

OFFICE  OF  NATIONAL  CBMI&TERIKS. 

Rockwell,  Capt.  A.  F.,  assistant  quartermaster,  Washington,  D.  C,  in  charge. 

MILITARY  Dn-^ISION  OF  THE  ATLANTIC. 

HeadquaHers,  Neto  York  Ci^j^.^Easton,  Col.  L.  C,  assistant  quartermastet^general, 
chief  qnartermaster ;  Sawtelle,  Maj.  C.  G.,  quartermaster,  post  qnartermaster,  New  York 
City ;  JDandy,  Mfj.  G.  B.,  qnartermaster,  post  quartermaster,  Buffalo,  N.  Y. ;  Robinson, 
Capt.  A.  G.,  assistant  quartermaster,  post  qnartermaster,  Boston,  Mass. ;  Janes,  Capt. 
Henry  W.,  assistant  quartermaster,  post  quartermaster,  Baltimore,  Md. ;  Forsyth,  Capt 
L.  C,  assistant  quartermaster,  post  quartermaster.  Fort  Adams,  R.  I. ;  Campbell,  Capt. 
L.E., assistant  qnartermaster, Fort  Monroe,  Va.;  Potter,  Capt.  R.  M.,  military  store- 
keeper. Fort  Wood,  New  York  Harbor ;  on  sick  leave ;  address  No.  284  Franklin  avenne, 
Brooklyn,  N.Y.;  AUigood,  Capt.  Charles  A.,  military  storekeeper.  Fort  Wadsworth, 
New  York  Harbor. 

DEPARTMENT  OF  THE  SOUTIL 

Headquarters,  Atlanta,  Ga. — Chandler,  Maj.  J.  G.,  quartermaster,  chief  quartermas- 
ter ;  Belger,  Maj.  James,  quartermaster,  Atlanta,  Ga.;  Barstow,  Capt.  S.  F.,  assistant 
quartermaster,  Raleigh,  N.  C. 
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MILITARY  DniSION  OF  THE  MISSOURI. 

Headquarters^  Chicago,  7^7.— Holabird,  Lieut  Col.  S.  B.,  deputy  quarter  master-gen- 
eral, chief  quartermaster;  Moore,  MaJ.  J.  M.,  quartermaster,  Chiejago,  III.;  Hughes, 
Maj.  Wm.  B.,  quartermaster, Sioux  City,  Iowa;  Grimes,  Capt.  £.  B.,  assistant  quar- 
termaster.   In  charge  of  depot  Saint  Louis,  Mo. 

DEPARTMENT  OF  THE  MISSOURI. 

MeadquarlerSj  Fort  Leaventrorth,  JTaiif.— Saxton,  Lieut.  Col.  Rnfus,  deputy  quarter- 
master general,  chief  quartermaster;  Belcher,  Capt.  J.  H.,  assistant  quartermaster, 
chief  quartermaster  District  of  New  Mexico,  Santa  F^,  N.  Mex.;  Kimball,  Capt.  A.  S., 
assistant  quartermaster,  in  charge  of  depot  Fort  Union,  N.  Mex.;  Hoyt,  Capt. 
Cbarles  H.,  assistant  quartermaster,  in  charge  of  depot.  Fort  Leavenworth,  Kans.; 
Blont,  Capt.  A.  P.,  assistant  quartermaster,  on  duty  at  military  prison,  Fort  Leaven- 
worth, Kans.;  Hull,  Capt.  Gustavus  A.,  military  storekeeper,  Fort  Leavenworth, 
Kans. 

DEPARTMENT  OF  THE  PLATTE. 

Headquarlera,  Omaha,  Xehr, — Lndington,  Maj.  M.  I.,  quartermaster,  chief  quartermas- 
ter; Gilliss,  Capt.  James,  assistant  quartermaster,  Cheyenne  Depot,  Wyu. ;  Foster, 
Capt.  C.  W.,  assistant  quartermaster,  Ogden,  Utah ;  Furey,  Capt.  John  V.,  assist- 
ant quartermaster,  iu  charge  of  depot  Omaha,  Neb.;  Livers,  Capt.  John,  military 
storekeeper,  Omaha,  Nebr. 

DEPARTMENT  OF  DAKOTA. 

MeadquarferSj  Saint  Paul,  Minn. — Card,  Maj.  B.  C,  quartermaster,  chief  quartermas- 
ter; Lee,  Capt.  J.  G.  C,  assistant  quartermaster,  Bismarck,  Dak. ;  Scully,  Capt.  J.  W., 
assistant  quartermaster.  Fort  Rice,  Dak.,  nnder  orders  for  assignment  to  duty  at 
Charleston,  S.  C. ;  Kirk,  Capt.  E.  B.,  assistant  quartermaster,  depot  and  post  quar- 
termaster, Fort  Buford,  Dak.;  Marshall,  Capt.  James  M.,  assistant  quartermaster. 
Fort  Ellis,  Mon. ;  Heintzelman,  Capt.  Charles  S.,  assistant  quartermaster,  post  on 
Tongne  River,  Mont.    Address,  via  Bismarck  and  Fort  Buford,  Dak. 

DEPARTMENT  OF  TEXAS. 

Headquarters,  San  Antonio,  Tex, — Perry,  Lieut.  Col.  A.  J.,  deputy  quartermaster  gen- 
eral, chief  quartermaster :  Baker,  Capt.  E.  D.,  assistant  quartermaster,  in  charge  of 
depot  San  Antonio,  Tex.,'  nnder  orders  for  duty  as  post  quartermaster  at  Fort  Rice, 
Dak.;  Strang,  Capt.  E.  J.,  assistant  quartermaster.  Fort  Worth,  Tex.;  Constable, 
Capt.  N.  S.,  assistant  quartermaster,  Marion,  Tex.;  Atwood,  Capt.  E.  B.,  assistant 
q  oartermaster.  Fort,  Concho,  Tex.,  under  orders  for  assignment  as  depot  quartermas- 
ter at  San  Antonio,  Tex. 

DEPARTMENT  OF  THE  GULF. 

H^dquarterSf  Neto  Orleans,  La. — Potter,  Maj.  J.  A.,  quartermaster,  chief  quarter- 
master ;  McQonnigle,  Capt.  A.  J.,  assistant  quartermaster,  in  charge  of  depot  New 
Orleans,  La. 

MILTFART  DIVISION  OF  THE  PACIFIC  AND  DEPARTMENT  OF  CAUFORNIA. 

Headquarters,  San  Francisco,  CaZ.— logalls.  Col.  Rufus,  assistant  quartermaster-gene- 
raly  chief  quartermaster ;  Myers,  Maj.  William,  quartermaster,  in  charge  of  depot  San 
Francisco,  Cal.;  Martin,  Capt.  W.  P.,  military  storekeeper,  San  Francisco,  Cal. 

DEPARTMENT  OF  ARIZONA. 

Headquarters,  Prescott,  Ariz. — ^Reynolds,  Mf^.  C.  A.,  quartermaster,  chief  quarter- 
master; Bradley,  Capt.  G.  W.,  assistant  quartermaster,  Yuma  depot,  Ariz.;  Smith, 
Capt.  G.  C,  assistant  quartermaster.  Camp  Grant,  Ariz. ;  Lord,  Capt.  J.  H.,  assistant 
qaartermaster,  Tucson,  Ariz. ;  Simpson,  Capt.  John,  assistant  quartermaster,  Whipple 
Depot,  Prescott,  Ariz. 

DEPARTMENT  OF  THE  COLUMBIA. 

Headquarters,  Portland,  Oreg.— Eddy,  Lient.  Col.  A.  R.,  deputy  quartermaster-general, 
chief  quartermaster ;  Weeks,  M%j.  George  H.,  quartermaster,  Vancouver  depot,  Wyo. 
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MISCELLANEOUS. 

AlleO)  Col.  Robert,  assiBtant  qaartermaster-general,  San  Francisco,  Cal.,  awaitinic 
orders.  Tompkins^  Lieat  Col.  C.  H.,  depnty  qaartermMter-general,  awaiting  orders  ; 
address  box  701.  Georgetown,  D.  C.  Batohelder,  M^j.  R.  N.,  quartermaster,  on  dnty 
under  secret  orders.  Eckerson,  Capt.  T.  J.,  assistant  qaartermaster,  en  ronte  to  Join 
station  at  Fort  Brown,  Tex.  HoweU,  Capt.  W.  T.,  assistant  qnartermaster,  awaiting 
orders;  address,  Philadelphia,  Pa. 
By  order  of  the  Qnartermaster-G^neral : 

STEWART  VAN  VLIET. 
Assistant  Qaartermaster-Oeneralt  U.  S.  A, 

Quartermastkr-General's  Office, 

Washington,  D,  C,  July  11, 1877. 
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Quarterly  report  of  fMdical  officers^  United  States  Army,  with  their  stations  and  dutiei^  at 
reported  to  the  JSurgeon-General,  July  1,  1877,  or  at  date  of  last  report  received  at  thii 
office. 


Allowkd  by  Law. — One  Snrgeon-Geoeral,  one  MsUtant  surgeon-general,  one  chief  medical  pnrveynr, 
foar.aargeons  with  the  rank  of  oulonel,  two  aasiataut  niedloal  parveyore,  eight  aorgeons  with  the  nok 
of  lleatenant-eoloneL.  fifty  eurgeons  with  the  rank  of  m^or,  one  huudreu  aad  twenty-five  asaistant  sor 
geona,  and  four  medical  atorekeepera. 

Suraeon'Oeneral—lOBRPn  K.  Barnes,  Brigadier-general,  TVaahington,  D  C. 
Ai/gutant  8urge<m-0en&rai.^CHARi£a  H.  Ciiakr.  Colonel  Waabington  Citv.  D.  O. 
Chief  Medical  Purveyor.— Jkdeuiau  H.  Baxter,  Colonel,  Chief  Medical  Purveyor,  United  SutH 
Army,  Waahington,  D.  C. 

SURGEONS,  ETC. 


Name  and  rank. 


Brevet  commiaaiona.  I  St»«o°.  J^lJ  L  *®"'^J\Jf,^^^^  ^*  "P^""*  "^^^^ 


Colonela. 

Eobert  Murray 

Charlea  Sutherland  . . . 
John  M.  Cnylcr 


WillUm  J.  Sloan 

Lieutenant-eoloneU. 
WilUam  S.King 


JameaSimona 

Charlea  C.  Keeney. 


JohnF.  Head 

Lewia  A.  Edwarda. 
John  F.  Hammond. 

Eliaha  I.  Baily 

George  E.  Cooper ... 
Ebenezer  Swift 


Glover  Perln 

Majore. 

John  Campbell 

John  E.  SummcTB 

Thomaa  A.  McParUn  . 


Joseph  B.  Brown . 


David  L.  Magrader . 

Charlea  Page 

Basil  Non-ia 


Edward  P.  Vollara. 
John  Moore 


Andrew  K.  Smith . 
R.  H.  Alexander. . 

Joaeph  R.Smith  . 

John  F.  Randolph 


Lientenant  colonel . 
Colonel. 

Lieutenant-colonel . 
Colonel. 

Colonel 

Brigadier-general. 

Lioutonant-oolonel . 

Colonel. 

Brigadier-general 


Lien  tenant-colonel . 
Colonel 

Lieutenant-colonel . 

Colonel 

Lieuton  ant-colonel . 


Lieutenant  colonel. 

Lieutenant-colonel . 
Colunel. 
Lieutenant-colonel . 

Lieutenant-colonel . 

Lieutenant-colonel . 
Colonel. 

Lieutenant^colonel . 
Colonel 

Rrigadinr-gnneral 
LieuteDantcoluuel . 


Lieutenant -colonel 
Colonel 


Lieutenant-colonel . 

Colonel 

Brigadier-general 

Lif^nleuant-colunel . 

Colonel 

Bri  gadier-seneral 

Lleuteuaut-colonel . 

Lieutenant-colonel . 

Lientenant-colonel . 
Cclonel 

Lieutenant-colonel . 
Lieutenant-colonel . 
Colonel. 

Lientenant-colonel . 
Lieutenant-colonel . 

Lieutenant-colonel . 

Colon*»l. 

Li(  utenaut  colonel . 


Awaiting  ordera,  San  Frandaco,  Cal. 

'  Acting  asaiatant  medical  purveyor,  New  York  City,  X 
Y.    Addreaa:  Box  108.  Station  A. 
Modical  director,  headouartera  Military  Division  of  tb» 
I      Atlantic.    Army   Bnilding.  corner  of  Houston  and 
I      Greene  itreet*,  New  York  City,  N.  Y. 
Medical  director,  headquartera  Department  of  Dakota. 
Saint  Paul,  Minn. 


I  Attending  surgeon  and  examiner  of  recruits.  Philad«l- 
!  phia.  Pa.  Addreaa :  Comer  of  Girard  and  Twelfth 
I      streets. 

,  Attending  aurgeon  and  examiner  of  recraita^  Baltimore, 
I      Md.    Addresa:  165  Dolphin  street. 
.'  Medical  director,  headquarters  Military  Division  of  tha 
i      Pacific  and  Department  of  California,  San  FranciK«. 
I      Cal    Addreaa:  PostH>ffice  box  9333. 

Medical  director,  headquartera  Department  of  the  Sooth. 
Atlanta,  Ga.    (On  leave  of  abraenoe.) 

On  aick  leave. 

Attending  aurgeon,  headquarters  Military  Division  of 
,      the  Atlantic,  New  York  City,  N.  Y. 

Medical  director,  headquarters  Department  of  the  Co- 
lumbia. Portland,  Oreg. 
I  Assistant  medical  purveyor,  San  Francisco,  CaL 

I  Assistant  medical  purveyor.  Now  on  duty  f«mporarU.r 
I  as  medical  director,  headquartera  Department  of  tb« 
I      Gulf,  New  Orleans,  La. 

,  Medical  iiirector,  headquarters  Department  of  the  Mis- 
souri, Fort  Leavenworth,  Kans. 


.    Post-surgeon.  Fort  Adama,  Newport,  R.  I.,  Military  Di 
i      vision  of  the  Atlantic. 
.    Medical  director,  headquarters  Department  of  the  Platte. 

Omaha,  Kebr. 
.,  Chief  medical  ofiioer,  headquarters  District  of  N^^ 

Mexico.  Santa  F6,  N.  Mex..  and  post-surgeon.  Fort 

Marcv,  N.  Mex.,  Departmeut  of  the  Missouri. 
.  I  Medical  director's  office,  headquarters  Military  Dlviflioa 

of  the  Atlantic,  New  York  City.    (Temporarr  daty  * 

.'  Attending  surgeon  and   examiner  of  recruits,  Ssiot 

Louis,  Mo.     Address :  1600  Lucas  PlamT 
.   Post-iinrgeou,  OJiaba  barracks,  Nebr.,  Department  oi 
'      the  Platte. 
.    Attending  surgeon,  TVashiogton  City,  D.  C. 

.1  Post -surgeon,  Saint  Louis  barracks.  Saint  Loui;*.  Mo. 
.1  Medical  director,  headqn«rtera  Department  of  Tcu». 

San  Antonio.  Tex 
.  I  Post-siirgeon,  Fort  Columbus,  New  York  Harbor.  X.  T 
.  I  Post-surseon,  Fort  Vancouver,  Wash.,  Department  of 
{      the  Columbia. 
.1  Post  surgeon.  Fort  Monroe,  Va.,  Military  Dirision  of 

The  Atlantic. 
.    Po'*t-8urgeon.   Fort    Trumbnll,  New   London,   Cobo.. 

MiliUkry  Division  of  the  AtUutic. 
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Sfuneandraak. 


Brevet  commiasioiis. 


StatioD,  Jnly  1, 1677,  or  at  date  of  last  report  received 
at  this  office. 


Bernard  J.  b.  Irwin ... . 

Anthony  Heger 

Charles  T.  Alexander.. 

Bennett  A.  Clemen ta. . . 

Joeeph  C.  Baily 

Jamee  C.  McKee 

Joeeph  H.  Hill 

Charles  H.  Alden , 

TV'arren  Webster 

Charles  C.  Byrne 

Joseph  P.  Wright 

Charles  C.  Gray 

William  C.  Spencer  . . . 

Francis  L.  Town , 

I>aUasBache 

Blenoowe  E.  Fryer 

John  H.Frants 

Charles  £.  Goddard... 

Charles  B.  White 

George  M.  Sternberg. . 
Joseph  J.  Woodward. . 

llV'illiam  H.  Forwood. . 

ElyMcaelhin 

Somael  A.  Storrow. . . . 
William  D.  Wolverton 

Albert  Hartsaff. 

Charles  R.  Greenleaf. . 
J.  V.D.  Middleton... 
John  H.  Janeway 

Henry  R.  Tilton 

Samnel  M.  Horton 

J.  C.  6.  Happersett... 
Alfred  A.  Woodholl . . 

John  S.  Billings 


Lieatenant-ooloDel . . 
Colonel. 

Lieuteoant-oolonel . . 
Lieutenant-colonel .. 


Lieatensnt-oolonel . . 
Lieatenant-colonel . . 
Lieutenant-colonel . . 

Mt^or 

Lieatenant-coloneL 

Major 

Lieutenant-colon  eL 

Captain | 

M^or. 
Lieutenant-colonel. 

Mi^or ! 

Lieatenant-oolonel.   | 

Captain 

Miijor.  I 

Lieatenant-oolonel.    < 

Captain 

Mi^r. 
Lieutenant-colonel. 

Captain 

M^or. 
Lieutenant-coloneL 

Captain. 

M^j.ir. 
Lieutenant-colonel. 

Captain 

Mtgor. 

Captain 

Captain 

Mf^or. 
Lieutenant-colonel. 

Captain 

M^or. 

Captain 

MiUor. 

Captain 

Major.  I 

Captain , 

Major. 

Lieutenant-colonel,  i 
Captain 

Captain 

Major. 

Captain 

Msjor.  ( 

Captain I 

Msljor.  I 

Lieutenant-colonel. 

Captain I 

Major.  I 

Lieutenant-colonel. 

Captain 

M^ior.  ' 

Captain 

Major.  I 

Captain 

MaO«>r.  i 

Lieuter  ant  colonel.   | 

Captain 

Major.  I 

Captain | 

M^jor. 

Captain 

M^or. 

Captain | 

Mi^ior.  I 

Lieuteuaat-oolonel.    | 

Captain ; 

'^taior 
Lieutenant-colonel. 


Post-snrgeon,  United  States  Military  Academy,  West 
Point.  y.Y. 

Post-surgeon,  Willets  Point,  New  York  Harbor,  N.  Y. 

Ordered  to  accompany  the  commanding  general.  De- 
partment of  the  Columbia,  doring  flela  operations  in 
that  department 

Post-snrgeon,  Fort  Sanders,  Wyo.,  Department  of  the 
Platte. 

Post-snrgeon,  Benioia  Arsenal,  Cal.,  Department  of 
California. 

Medical  director,  headquarters  Department  of  Arizona, 
Prescott,  Ariz. 

Post-snrgeon,  McPherson  barracks.  Atlanta,  Ga.,  De- 
partment of  the  South. 

Post-snrgeon,  Fort  Townsend,  Wash.,  Department  of 
the  Columbia. 

Post-surgeon,  Fort  Warren,  Boston  Harbor,  Mass.,  Mili- 
tary Division  of  the  Atlantic. 

Post-snrgeon,  Fort  Snelling,  Minn.,  Department  of  Da- 
kota. 

Attending  surgeon,  military  prison.  Fort  Leavenworth, 
Kaus.,  Department  of  the  MissourL 

Post-snrgeon,  Fort  Riley,  Kans.,  Department  of  the 
Missouri. 

Attending  surgeon,  headqnartera  Military  Division  of 
the  Missouri,  Chicago,  III. 

Post-surgeon,  Fort  Sill,  Ind.  T.,  Department  of  the  Mis- 
souri. 

Poet«urgeon,  Angel  Is!and,  Cal.,  Department  of  Cali- 
fornia. 

Post-snrgeon.  Fort  Leavenworth,  Kans.,  Department  of 
the  Missouri. 

Post-surgeon,  Fort  Preble,  Me.,  Military  Division  of  the 
Atlantic. 

PoAt  surgeon,   Fort    MoKavett,  Tex.,  Department  of 

Texas. 
Post-surgeon,  Columbus  barracks,  Columbus,  Ohio. 

Post-snrgeon.  Fort  Walla  Walla,  Wash.,  Department  of 

the  Columbia.    (In  the  field.) 
On  duty  preparing  Medical  History  of  the  War  of  the 

Rel>eIlion,  Sua..  Surgeon-General's  Otfice,  Washington 

City,D.C. 
Post-snrgeon,  Columbia,  S.  C,  Department  of  the  South. 

Medical  director's  office,  headquarters  Department  of 

the  South.  Atlanta.  Ga. 
Post-surgeon,  Presidio,  San  Francisco,  Cal.,  Department 

of  California. 
Post-surgeon,  Fort  Abraham  Lincoln,  Dak.,  Department 

of  Dakota. 

Pout-surgeon,  Fort  Laramie,  Wyo.,  Depaitmentof  the 
Platte. 

Post-snrgeon,  Thomas  barracks,  Huntsville,  Ala.,  De- 
partment of  the  Gulf. 

Post-sur^eun,  Fort  Schuyler,  New  York  Harbor,  Mili- 
tary Division  of  the  Atlantic.    (On  leave  of  absence.) 

Post-snrgeon,  Saint  Augustine,  Fla.,  Department  of  the 
South. 

Post-surgf^on,  Cantonment  at  mouth  of  Tongne  River, 
Mont..  Department  of  Dakota. 

Post-surgeon,  Furc  McUenry,  Md.,  Military  Division  of 
the  Atlantic. 

Post-surgeon.  Fort  Hamilton.  New  York  Harbor,  N.  Y. , 
Military  Diviftion  of  the  Atlantic. 

Post-surgeon.  Camp  Halleck,  Nov.,  Department  of  Cali- 
fornia.   (Temporary  duty.) 

Surgeon-Generars  Office. 
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NAine  and  rank. 


WilUam  M.  Notaou . 
Joseph  B.  Gibson... 


D.  L.  Huntington . 


Brevet  oommissions. 


CaptAin 

Major. 

Captain 

M^or. 
Lieatenant-cokmel. 

Captain 

MiMor. 
Lieatenant>oolonel. 


Station,  Joly  1, 18T7,  or  at  date  of  last  report  reoetred  u 
thisofBoe. 


Post-anrgeon,  Fort  Cameron.  Utah,  Department  cf  tk 

Poatanrgeon,  Fort  McPlierson,  Nebr.,  Departamif 
the  Platte. 

Attending  snrgeon.  Old  Soldiers'  Home,  near  Wa«^ 
ton  City,  D.C. 


ASSISTANT  SURGEONS. 


OapUdnt. 
George  P.  Jaqnett . . . . 
WUliara  E.  Waters  . . . 
John  W.  Williams . . . . 

Jnstns  M.  Brown 

Charles  &  Do  Graw . . . 
V.  Boren  Hubbard 


John  W.  Brewer 

John  Brooke 

William  H. Gardner .. . 

Harvey  E.  Brown 

William  B.  Whitehead. 

Charles  Smart 

Elliott  Cones 

William  F.  Buchanan . . 
Henry  J.  Phillips 


Captain. 

Migor. 

Captain . 

Mi^. 

Captain. 

MiVlor. 

CapUin. 

Mivjor. 

Captain. 

Mi^or. 

CapUin. 

M^Jor. 

Captain.. 

Mi^or. 

Captain. 

Major. 

Captain. 

MiOor. 

Captain. 

Mfvjor. 

Captain . 

Captain. 

Captain. 

Captain. 


John  H.  Kinsman I  Captain 

P.Middleton Captain 

George  A.Otis Capuin 

;  Mi^or. 
Lieutenant-colonel. 

Henry  MoElderry ! 

William  S.  Tremaine. 


Daniel  G.CaldweU. 
Samuel  S.  Jessop . . . 
Edwin  Bentley 


I 


Henry  Llpptnoott.. 
Morse  K.  Taylor.., 


John  H.  Bartholf  .... 
Henry  M.  Cronkhite . 
Egon  A.  Koerper  .... 
Riohard  S.  Vickery  . . 
Robert  M.O'ReiUy... 


Frank  Meaoham 

Thomas  F.  Azpell 

Charles  L.  Heizmann. 


Robert  H.  Whits  . 
Calv'r  r3  Witt... 


On  sick  leave  from  Department  of  the  Soutii.  AdW 

Salem.  N.  J. 
Fort  Columbus,  New  York  Harbor,  N.  Y.    (Temponrt 

duty.)  . 

On  duty  with  troops  at  Washington  arsMial,  D.  C 

(Temporary  dntv.) 
Post<surgeon,  Fort  Garland,  Colo.,  District  of  Nev  Kei 

ico,  DeparUnent  of  the  Missouri. 
Post- snrgeon,  Oglethorpe  barracks,  Sarannah,  Oa.,  I^ 

partment  of  the  South. 
Attending  surgeon,  headquartera  Military  Diviaifle  if 

the  Paoifio  and  Department  of  California.  Saa  Fiu 

Cisco,  CaL 
Post-surgeon,  Fort  Bridger,  Wyo.,  Department  «f  t^ 

Platte. 
Columbia,  S.  C  ,  Department  of  the  South. 

¥ost>6urgeon,  Greenville,  S.  C,  Department  of  the  Seoi^ 

Post  surgeon.  Fort  Wadsworth,  New  York  H«rt>or,K.I 

MiliUry  Division  of  the  Atlantic 
Post- surgeon,  Fort  Lamed,  Kans.,  Dep«rimeat  of  t^ 

Missouri. 
Post-surgeon,  Camp  Douglas,  Utah,  Department  d  ^ 

Platte. 
On  duty  with  Professor  Hayden*s  Surveying  Eipsditk* 

Address:  M9  Seventh  street, N.W.,waahlngtoe. DC 
Post-surgeon,  Morganton,  N.  C,  Department  ef  i^ 

South. 
On  sick  leave.  Addr<Hi8:  Care  of  medical  director.  beR^ 

quartera  Military  Division  of  the  Atlantio,  Nev  T«n 

City. 
En  route  to  Department  of  the  Gulf. 
Post-surgeon.  Fort  Clark,  Tex ,  Department  of  T*ttt 
On  doW  preparing  the  Surgioal  History  of  the  Wtr« 

the  Kebellion,  and  curator  Army  Medical  Mbmu^ 

Surgeon-General's  Office,  Washington,  D.  C. 
Fort  Monroe,  Va.,  Military  Diviaion  of  the  Atiantic 
Post-surgeon,  Fort  Dodge,  Kana.,  Department  of  tkr 

Missouri. 
Post-surgeon,  Fort  Griffin.  Tex.,  Department  of  Ten* 
Post-surgeon,  Chsrlestofi.S.C,  Department  of  tbeSoe^ 
Post-surgeon,  LitUe  Rook  barraoka,  Little  Book,  Ait 

Department  of  the  Gulf. 
United  States  Military  Academy,  West  Point,  N.  T. 
Attending  surgeon,  hesdquarters  Department  of  T«xt& 

and  post-surgeon,  San  Antonio,  Tex. 
Post-surgeon,  Camp  Harney,  Oregon,  Department  olt^ 

Columbia. 
Post-surgeon,  Camp  Verde,  Aria.,  Department  of  1^ 

zona. 
Post-surgeon,  Camp  Sheridan,  Nebr.,  Department  of  t}^' 

PUtte. 
Fort  Schuyler,  New  York  Harbor.    (Temporazy  ittj ' 

MiliUrv  Division  of  the  Atlaot4o. 
Post-surgeon,  Fort  Ontario,  Oswego,  N.  Y.,  MUitsry  P 

vision  of  the  Atlantic. 
Post-surgeon,  Fort  Brown,  Tex.,  Departaient  of  Teui 
Fort  Lee,  Bergen  County,  N.  J.    (Noi  on  duty ;  siok  > 
Post-surgeon,  Fort  Nlaipira,  Youngstown,  N.  Y-,  ^ 

tary  Division  of  the  Atlantio. 
Post-surgeon,  Ringgold  barracks,  Tex.,  Departofet^^ 

Texas. 
Omaha  barracks,  Nebr.    (Temporary  duty.)    D^ 

ment  of  the  Platte. 
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ytane  and  rank. 


J.  Victor  De  Hanne  . 
Carlos  Carvallo 


Alfred  C.Girard. 
Jot»eph  R  Giranl  . 


John  v.  Lauderdale. 

Benjamin  F.  Pope  . . 
Jamea  P.  Kimball.... 


Aug.  A.  Yeomana .. 
Lf^onard  Y.  I^^tring 
A*ch.B.CaDipbeir. 
WUUam  J.  Wlbon . 


*J.  A.FiUgerald. 
Peter  MoiSfttt... 
Charles  Styer... 


Joseph  n.  T.  Klnji . 
Joseph  K.  Corson  . . 


Daniel  Weis**! 

Peter  J,  A.  Cleary . 
JulinsH.  PaUkl.. 


Frederick  W.  Elbrey. . 
Waahington  Matthews 
WUliam  K.  Stelnmets . 

John  D.Hall 

CnrtiaKMunn 


Ezra  Woodmff 

Philip  F.  Harvey  . 


\YimaniH.K1ng.... 
Sterena  G.  Cowdrey. 

John  II.  DIekson 


Charles  Bw  Byrne. 
Frank  Reynolda  ., 


Clarenoe  Ewen 

Firtt  Lieutenants. 
Charles  K.  AVinne. . . . 


Fred.  C.  Aiosworth . 


Valorv  Hazard 

John  van  RHoff. 


n.  Offley  Patildlng . 
G«orgo  W.  Adair  .. 


PaoIK.  Brown 

Edward  B.  Moseley . 
Bernard  O.  Beroig  .. 


John  O.  Skinner  . ... 
James  Alex.  Fiuley 

H.  Ex. 


Brevet  commissions,  i  ^*»***»°'  '^"^^  ^'  ^^'  "^S*  ^*if  «'^*  ^^"""^  received 
'  at  to  is  office. 


En  ronte  to  Department  of  Texas. 

Poflt-surgeou.  Fort  Union,  N.  Mex.,  District  of  Xew 
Mexioo,  Department  of  the  Mlasoari. 

Post-snrgeon,  Fort  Randall,  Dak.,DepartmoDtof  Dakota. 

Po8^8u^j;eon,  Fort  Wayne,  Detroit^  Mich.,  Military  Dl- 
vision  of  the  Atlantic. 

Post-snrgeon,  Fort  Wiogate,  N.  Mex.,  District  of  New 
Mexioo,  Department  of  the  MLssoari. 

Post-surgeon,  Fort  Stockton,  Tex.,  Department  of  Texas. 

Post-sni'gcon.  Fort  Brady,  Mich.,  MiUtary  Division  of 
the  Atlantic. 

Fort  Richardeon,  Tex.,  Department  of  Texas. 

Post-feiirgeon,  Fort  Yuma.  Cal.,  Department  of  Arizona. 

Ringgold  barracks,  Tex.,  Department  of  Texas. 

Post-surgeon,  Fort  Crai^.  Jf.  Mex.,  District  of  New 
Mexico,  Deparfment  ot  Missouri. 

Post-snrseon,  Fort  Lapwai,  Idaho,  Department  of  the 
Columbia. 
I  Post-surgcoD,  Fort  Mackinac,  Mich.,  Military  Division 
I      of  the  Atlantic. 

PoR^Burgeon,  Fort  Porter,  Buffalo,  N.  Y.,  Military  Divis- 
ion of  ine  Atlantic. 

PoHt-8ur|HM>n,  Fort  Concho,  Tex.,  Department  of  Texas. 

Post-Hurgeon,  Plattsburg  barracks,  Plattsburg,  N.  Y., 
Military  Division  of  the  Atlaniic. 

Po-st-AuriteoD,  Fort  Canby,  Wa«ih.,  Department  of  the 
Columbia. 

Post  surgeon.  Fort  Lyon,  Colo.,  Department  of  the  Mis- 
souri. 

Pof»t  surgeon,  Fort  D.  A.  Russell,  Wye..  Department  of 
the  PIntte.    (On  escort  dnty  with  the   Lientenantr 
I      General.) 

McPherson  barracks,  Atlanta,  Ga.,  Department  of  the 
South. 

Post-snrgeon,  Camp  Independence,  Cal.,  Department  of 
California. 

Post-surgeon,  Fort  Wallsce,  Kans.,  Department  of  the 
Missouri. 

Post-siirgeon.  Fort  Independence.  Boston  Harbor,  Mass., 
,      Military  Division  of  the  Atlantic. 

Post-surgeon,  Camp  Robinson,  Nebr.,  Department  of  the 
Platte. 

Post-surgeon,  Fort  Davis,  Tex.,  Department  of  Texas. 

Post-surgeon,  Fort  Bnford,  Dak.,  Department  of  Da- 
kota. 

Post-surgeon,  Fort  Sully,  Dak.,  Department  of  Dakota. 

Post-snrgeon,  Mount  Vernon  barracks,  Ala.,  Depart- 
ment oi  the  Gulf. 
,  Post-surgeon,  Jackson  barracks,  New  Orleana,  La.,  De- 
partment of  the  Gnlf. 

Post-surgeon,  Fort  Duncan,  Tex.,  Department  of  Texas. 

On  sick  leave.  Address:  Care  medical  director,  head- 
quarters Military  Division  of  the  AtUutic,  New 
York  City. 

Post-surgeon,  Madison  barracks,  Sackett's  Harbor,  N. 
,      Y.,  Mflitary  Division  of  the  AtlauUo. 


Captain , Post-i*urgeon,  Sidney  barracks,  Nebr.,  Department  of 


Mi^or. 
Lieutenant-colonel 


the  Platte. 

.    Post-snrgoon,  Camp  Grant,  Aris.,  Department  of  Ari- 
I      Bona. 

.1  With  troops  iu  the  field,  Department  of  Dakota. 
.    Poiit -surgeon.  Fort  Fetterman,  Wyo.,  Department  of  the 

Platte.     . 
.   Post-snrgeoB,  Fort  Ellis,  Mtmt.,  Department  of  Dakota. 
.    Post-surgeon,  Fort  Richardson,  Tex.,  Department  of 

Texas. 
.   Post-surgeon,  Fort  Shaw.   Mont.,  Department  of  Da- 
I      koU.     (In  the  ti>^]d  with  Si^ond  Cavalry.) 
.   Post-surgeon,  Mobile  barracks,  Ala.,  Department  of  the 

Gulf. 
.    Post-surgeon,  San  Diego  barracks,  San  Diego,  Cal.,  De- 
partment of  Califomifk.    (Ordered  to  Camp  Bidwell, 
I     Cal.) 
.  I  PoHt^surgeon,  Fort  Johnston,  N.  C,  Department  of  the 

South. 
.    Post-surgeon,  Fort  Elliott,  Tex.,  Department  of  the 
I      Missouri.    (Address:  Via  Camp  Supply,  Ind.  T.) 
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Kame  and  rank. 


Brevet  commisBions. 


Station,  Jnly  1, 1877,  or  at  date  of  laat  report  reoeiTed 
at  tbia  office. 


Aag.  A.  BeLofifre  ... 
Timothy  B.  Wilcox . 
Lonla M. Idaaa .  ..... 


Blair  D.  Taylor  . 
Curtis  E.  Price. . 


J.aWorthington. 
Henry  S.Tarrill.., 


Edward  T.  Coinegyi . 
Walter  Reed 


Henry  S.  Kilbonme . 


James  C.  Merrill. 
William  R.HaU.. 


Biohards  Bamett . . . . 

George  H.  Tomey  . . 
Louis  W.  Crampton. . 

Joseph  Y.  Porter  .... 


Harshall  W.  Wood. 
Marcns  E.  Taylor... 


William  L.  Kewlanda. 
John  B.  W.  Oardiner  . 
SobertB.  Smith 


William  C.  Shannon . 
Lonis  S.  Tesson 


William  G.  Spencer. 


Boland  L.  BosBon 

Edwin  F.  Gardner 

William  H.  Corbnaier. 


James  W.Bnell 

BobertW.Shofeldt. 


Daniel  M.  Appel . . 
T.  A.  Cnningham . 
Harry  0.  Perley  . . 
Henry  G.  Burton  . 


Samuel  Q.  Kobinson. 
William  B.  Davis... 


Post-surgeon,  Fort  Beno,  Ind.  T.,  Department  of  the 

Missouri. 
Post-surgeon,  Camp  Supply,  Ind.  T.,  Department  of  tti« 

Missouri 
Post«snrgeon,  Standing  Rook  agency,  Dak.,  DepartmABt 

of  Dakou. 
Post-surgeon,  Fort  Rice,  Dak.,  Department  of  Dakota. 
Pos^snrgeon,  Camp  Gaston,  Cal.,  Department  of  Call- 

fomia. 
Post-surgeon,  Fort  Whipple,  Aria.,  Department  of  Ari- 

aona. 
Fort  Davis,  Tex.,  Department  of  Texaa.    (On  leave  of 

absence.) 
Post-surgeon,  San  Felipe,  Tex.,  Department  of  Tern. 
Poet-sargeon,  Camp  Lowell,  Ariz.,  Department  of  An- 

aona.  « 

Post-surgeon,  Fort  Hays,  Kana.,  Department  of  the  Mi» 

Bonri. 
Flirt  Brown.  Tex.,  Department  of  Texaa. 
Ordered  to  Fort  Stevena,  Oreg.,  Department  of  the  Q^ 

Inmbia. 
On  dutv  with  troops  at  Lake  Charles,  Caloaaieu  Parisl: 

Law.  Department  of  the  Gult 
Uuassigned,  Department  of  the  Mlasoari. 
Post-surgeon,  Holly  Springs,  Miss.,  Department  of  tbe 

Golf. 
Post-surgeon,  Key  West,    Fla.,  Department  of  the 

South.     (Command    temporarily   removed  to  Fort 

Brooke,  Tampa,  FlaO 
Cantonment  Reno,  Wyo.,  Department  of  the  Platte. 
Post-surgeon,  Baton   Rouge,  La.,  Department  of  tke 

Galf. 
On  duty  with  troops  under  command  of  Mi^.  GeortneB. 

Sanford,  First  Cavalry,  Department  of  California. 
Post-surgeon,  Camp  Apache,  Ariz.,  Department  of  An- 

zona. 
Poat-surgeon,  Fort  Bayard,  N.  Max.,  Dlsttiot  of  Kev 

^[exiou,  Depiyrtment  of  the  Missouri. 
Fort  Clark,  Tex.,  Department  of  Texaa. 
Ordered  to  new  post  at  mouth  of  Big  Horn  Birer, 

Mont.,  Department  of  Dakota. 
Post-sorgeon,  Fort  Barrancas,  Fla.,  Department  of  tb 

South.     (Command  temporarily  removed  to  Canp 

Barrancas,  Powelton,  Fla.) 
Post-surgeon,  Camp  Thomas,  Aria.,  Department  of  An 

zona. 
On  duty  with  troops  in  the  field,  Department  of  Di^ 

kota. 
Post-surgeon,  Chattanooga,  Tenn.,  Department  of  th« 

South, 
Fort  Concho,  Tex.,  Department  of  Texas. 
On  duty  with  Fifth   Cavalry  at  Cantonment  Bcge. 

Wyo.,  Department  of  the  Platte. 
Post-surgeon,  Fort  Stanton,  K.  Mex.,  Department  of 

the  Missouri. 
Post-surgeon,  Fort  Stevenson,  Dak.,  Department  cf 

Dakota. 
Post-surgeon,  Fort  Pembina,  Dak.,  Department  of  Th 

kota. 
Post-surgeon,  Camp  Bowie,  Ariz.,  Department  of  An 

zona. 
United  States  MiUUry  Academy,  West  Point,  K.  T. 
Saint  Loais  barracks.  Saint  Louis,  Mo. 


MEDICAL  STOREKEEPERS. 


OaptaXnt. 


Henry  Johnson 

George  T.  Beall 

And.  y.  Cherbonnier . 
F.  O'Donnoghue 


San  Francisco,  Cal. 

Acting  assistant  medical  purveyor.  Saint  Louis,  Ko. 

Saint  Louis.  Mo. 

New  York  City,  N.  Y. 
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yame  and  rank. 


Surgeon-OenerdL 

Briffadier-etneraL 

Clement  A.  Finley . . . . 

OoUmeL 
Joeeph  J.  B.  Wright .. 

ZAeuUnatU'  CMorUU. 
Riohard  S.  Satterlee . . . 

^  Chariea  HcDoagall . . . 


Majon. 

Barton  Randall .. . 
WUliam  F.  Ed^ar. 

Oaptaint. 

Beiu'unin  King ... 


Joseph  H.  Bailey ... 
Henry  R.  Silliman  . . 

Howard  Calberieon . 
William  C.  Minor... 


Brevet  oommissions. 


BriKadier-general . . 


Colonel 

Brigadier-general. 


Lientenant-oolonel. 

ColoneL 

Brigadier-general. 

Colonel 

Brigadier-generaL 


Lieutenant-colonel . 


Captain . 
Major. 


Captain. 


Residence,  July  1, 18T7,  or  at  date  of  last  report  received 
at  this  office. 


West  Philadelphia,  Pa. 
Carlisle,  Fa. 


New  York  City.    Address:  No.  64  West  Twentieth 
street. 


Jefferson  Barracks,  Mo. 


Annapolis,  Md. 
Los  Angeles,  Cal. 


Weston,  near  West  River  post-office,  Anne  Aran  del 

CoanW.  Md. 
Kent  CliflW,  Patnam  Connty,  N.  Y. 
Philadelphia,  Pa.    Address,:  1639  Park  avenne. 

Zanesville,  Ohio.    Address :  No.  906  Market  street. 
Unknown. 


CHANGES  SINCE  APRIL  1,  1877. 


PROMOTIONS. 

Lieat.  Col.  William  J.  Sloan,  surgeoD,  to  be  sargeon,  with  the  raak  of  ooloael,  to 
date  April  28,  1877,  vice  McCormick,  deceased. 

Maj.  Olover  Perin,  sargeon,  to  be  sargeoa,  with  the  rank  of  lieatenaQt-ooloael,  to 
date  April  23, 1877,  vice  Sloan,  promoted. 

Capt  D.  L.  Hnntington,  assistant-surgeon,  to  be  surgeon,  with  the  rank  of  m^jor,  to 
date  April  28, 1877,  vice  Perin,  promoted. 

DIRD. 

Col.  Charles  MoCormick,  snrgeon,  at  New  York  City,  April  28, 1877. 
First  Lieut.  W.  C.  C.  Andrews,  assistant  surgeon,  drowned  near  Fort  Steven 9, 
Oregon,  April  19, 1877. 

Official  : 

0.  H.  CRANE, 
Assistant  Surgeon- General^  U.  S.  A. 

SUEaEON-GENERAL'S  OFFICE, 

Washingtonj  July  10,  1877. 
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Qmrterly  8taiion-li$t  of  the  officers  of  the  Pay  Department,  United  States  Jmy,  as  hy  ojhil 
records  in  the  Paymaster-GeneraVs  Office^  July  1, 1877. 

Leual  oboamization.— One  PajmMter-0«neniI.  two  assisUnt  iMyniaaters-^neral,  two  d«patj  p*j- 
nuMters-generml,  fifty  paymasten. 


PAYMABTKR-OKNBRAL. 

{Brigadier  generoL) 
Benjamin  Alvord 


Name  and  rank. 


ASSISTANT  PAYMASTEBft- 
GENEUAL. 


(OoUfncU.) 
Nathan  W.  Brown  . 
Daniel  McClare — 


DEPUTY  PATMABTEH8- 
QKNSUAL. 

{LiexUenant-coloncU. ) 
Franitlin  E.  Hunt . 


Station. 


Remarks. 


Washington,  D.C. 


New  York  City Chief  paymaster,  Miliury  Dirision  of  Uie  At- 
lantic. 


Leavonworlh  Kans... 
Ueury  Piiooe San  Francisco,  Cal 


PAYMASTERS. 


{Mnjorg.) 


Samnel  Woods 

George  L.  Febiger  ..... 

Heury  C.Pratt 

Simeon  Smith  , 

(Charles  T.  Lamed  ..... 

Rodney  Smith 

Joseph  11.  Eaton , 

James  B.  M.  Potter  . .  . 
William  A.  Rackor. ... 
William  H.Johnston  . 

William  R.  Gibson 

Charles  J.  Spragne 

William  B.  Rochester. 

Henry  B.  Reese 

N  icholas  Vedder 

Edwin  D.Judd 


San  Pranclsco,  Cal... 

Now  York  City 

Omaha,  Nebr 

do 

Washington,  D.  C 

Prescott,  Aria 

Portland,  Oreg 

San  Francisco,  Cal  .. 

do 

Saint  LoQia,Mo 

San  Antonio,  Tex 

Sa^ntPanl.  Minn 

Atlanta,  Ga 


Atlanta,  6a... 
Detroit,  Mich. 


William  Smith 

Charles  M.  Toirell 

Thad.  H.  Stanton 

George  E.  (tlenu 

Robert  D.Clarke 

James  11.  Nt-Ison 

Charle»  W.  Wingard . . . . 

JamesP.  Canby 

Peter  P.  G.Han 

George  W.  Candee 

Edmnud  H.  Brooke 

Israel  O.  Dewey 

Asa  B.  Carey 

William  P.  (Jonld 

David  Tsvlor 

Frank  Bridgman 

Frank  M.  Coxe 

Alfrtd  E.Bates 

John  P.  Willard 

C.  Irving  Wilson 

William  H.  Eckels 

John  E.  Bhiine ' 

James  E.  Roche .' 

Albert  S.  To  war I 

RecinaM  H.  Towler 

1  horaas  T.  Thombnrgh 
William  M.  Maynadier    ! 

Jo8inh  A.  Brodhead 

William  Arthar | 

James  R.  Wasson 

Alexander  Sharp  ...., 

John  B.  Keefer 

Culver  C.  Suiflfen 

Joseph  W.  Wham 


Saint  Panl.  Minn 

Detroit.  Mich 

Salt  Lake  City,  Utah 

New  Orleans,  La 

Omaha,  Nebr 

San  Francisco,  Cal... 

Portland,  Oreg 

do 

New  York  City 

Slonx  City,  Iowa , 

Leavenworth.  Kans. . 
Saint  Panl,  Minn 


Washington,  D.  C 

Charleston,  S.  C 

Leavenworth,  Kans. . . 

Chicago.  Ill 

Fort  Brown,  Tex 

8au  Antonio,  Tex 

SanUF^  N.Mex.... 
San  Antonio,  Tex.... 

New  Orleans,  La 

Helena,  Mont 

Tucson,  Arif. 

Santa  F6,  N.Mex.... 

Portland,  Oreg , 

Omaha.  Nebr   

YnraaClty,  Aria 

Leavenworth,  Kans. . 

FortBuford,  Dak 

San  Antonio,  Tex 

Washington,  D.  C 

Portland,  Oreg 

Washington,  D.  C 

Cheyenne,  Wy o 


Relieved  from  dnty.    Post-offloe  address:  hi& 
vllle,  Ky. 


Chief  paymaster,  Department  of  the  HltMsn 
Chief  paymaster.  Division  of  the  Pacilic  m 
Department  of  California. 


Chief  paymaster,  Department  of  the  Pistil 

In  Paymaster-Oeneral's  Office. 

<Jhlef  paymaster.  Department  of  ArixouL 

Chief  paymaater,  Department  of  the  Coloaiii 


Chief  paymaater,  Department  of  Texss. 
Chief  paymaater.  Department  of  Dakota 
Chief  paymaster,  Department  of  the  Sootli. 
£n  route  for  dnty  at  Saint  Paul,  Minn. 

On  aiok  leave.     Addresa:  Care  fLC.J^Hi 
Root,  Hartford,  Conn. 


Chief  paymaster.  Department  of  the  QfiiL 
Under  orders  for  dnty  at  Waahington,  D.C 

Under  orders  for  dnty  at  New  York  City. 


Post-piymaster. 

On  temporory  dnty  in  War  Departmeai 
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Name. 


I 


Rank. 


James  ILMean  (retired) ,  Major. 


Date  of  death.        Place  of  death. 


Apr.    «6,1877     Madlaon,  Wia. 


RETIRED  LIST. 


1     B.W.  Brioe I  Brlgadier-ifeneral 

9  I  Hiram  Leonard |  Lieutenant-colonel... 

3  I 


3  I  John  P.  Brna   iMi^or. .. 

4  I  Jacob  E.  Bnrbank do  . 

5  I  Brantz  Mayer do  . 

C  I  Valentine  C  Hanna do  . 

7  !  Thomas  H.  Halsey i do  . 


reUrement.  I  Rwi^®°ce  and  post-office  address. 


Jan.    1, 1873    Barnnm's  Hotel,  Baltimore,  Md. 

Jan.     1, 1873  '  San  Francisco,  Gal. 

Fob.    8, 1875  '  Harrisbarg,  Pa. 

Mar.    3. 1875  i  Falls  City,  Nebr. 

June  15, 1875  |  16  McCulloh  street,  Baltimord,  Md. 

Jan.  11, 1877    163  Congress  street  east,  Detroit, 

Mich. 
Feb.    9, 1877    Brandon,  Vt. 


BEXrN  A.LVORD, 
PaymagUr- General,  U.  S,  A. 


Statement  showing  rank,  duties,  and  address,  of  officers  of  the  Corps  of  Engineers  and  of 
United  SUUes  civil  engineers,  July  1, 1877. 


Rank. 


Brigadier  general . 


Colonel  . 
Colonel . 


Colonel . 


Colonel 

Colonel 
Colonel 


Kamea. 


Duties  and  address. 


Andrew  A.  Humphreys 


John  G.  Barnard . . . 
^enry  W.  Benham  . 


John  N.  Macomb 


James  H.  Simpson  . 

Israel  C.  Woodrnff . 
Zeloas B. Tower  ... 


Commanding  Corps  of  Engineers ;  member  of  oom* 
misnion  to  examine  into  canal  routes  aoroes  the 
isthmus  connecting  North  and  South  America; 
member  of  board  for  the  survey  of  the  harbor 
of  Baltimore  City  and  a^aoent  waters  ;  mem- 
ber of  Joint  commission  to  supervise  the  con- 
struction of  the  Wajkhington  Monument ;  member 
of  advisory  board  to  harbor  commissioners.  State 
of  Massaonusetts ;  member  of  board  to  determine 
pier  and  bulkhead  lines  of  New  York  Harbnr  along 
Staten  Island  shore;  member  of  commission  to 
examine  into  the  matter  of  contracts  between  the 
United  States  and  the  Moline  Water- Power  Com- 
panv.  OfficeoftheChief  of  Engineers,  Washington, 

Member  of  board  of  engineers  for  fortifications; 
member  of  Light-House  Board.  Army  Building, 
Houston  and  Greene  streets,  New  York  City. 

In  charge  of  ooostruotion  of  Forts  Winthrop,  Inde- 

S^ndence,  and  Warren,  and  w  rk  on  Long  Island 
[ead,  Mass. ;  Forts  Montgomecy,  Columbus,  Castle 
Williams,  south  battery.  Governor's  Island,  Wood, 
Hamilton,  and  additional  batteries;  mortar  battery 
at  Fort  Hamilton,  and  fort  at  Sandy  Hook.  N.  Y. 
Army  Building,  Houston  and  Greene  streets,  New 
York  City, 

In  charge  of  improvement  of  tbe  Upper  Mississippi 
and  Illinois  Kivers,  and  Dds  Molae4  and  R>ck 
Inland  rapids  of  the  Mississippi  River;  harbirs  of 
Fort  Maaison,  Burlington,  and  Dubuque,  Iowa; 
the  survey  for  the  improvement  of  that  portion  of 
the  "  Mississippi  route"  designated  by  the  Senate 
Select  Gommitiee  no  Transportation  Routes  to  Sea- 
board, as  improvements  upin  a  system  to  be  pro- 
vided so  as  to  give  from  4i  to  6  fest  depth  of  water 
at  lowest  stages  from  Falls  of  Saint  Anthony  to 
Alton.    Rock  Island,  UL 

In  charge  of  improvement  of  MisslsMppl  River,  be 
tween  the  mouth  i  of  the  Illinois  and  Ohio  Rivers. 
417  Pine  street.  Saint  Louis,  Mo. 

On  detached  service.  Engineer  third  Hght-honse 
district    Post-office  box  403i,  New  York  City. 

Member  of  board  of  engineers  for  fortiflc4tionR. 
Army  Baildiog,  Houston  and  Greene  strodts,  New 
York  City. 
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Bankf  duties,  and  address  of  officers  of  the  Corps  of  Engineers^  ^c. — Continaed. 


Rank. 


Ihities  and  address. 


Lientenaat-colonel . 


LienteDant-ooIonel . 
Lieotenant-oolonel. 


Lleutenant-oolonel . 


Horatio  Q.  Wright . 


John  Kewton . 
Qeorge  Thorn . 


John  D.  KurtB  . 


Lieatenont-ooloue] . . . 

Lientenant'Oolonel . . . 
Lientenant-oolonel . . . 

n 

Lieatenant-colonel. . . 
Lieatenant-oolonel . . . 


Lieatenant-oolonel. 

I 

Lieatenant-oolonel . , 


Lieatenant-oolonel . 


Barton  S.  Alexander  . . 

William  F.  Raynolda.. 
Charles  S.  Stewart .... 


Charles  E.  Slant . 


Jamas  C.  Doaoe. 


Bobert  S.  Williamson  . 
Qoinoy  A.  Gillmore . . . 


Thomas  Lincoln  Casey . 


Member  of  board  of  engineers  for  fortiflcaUoBs : 
member  of  commission  on  repavement  of  PennHjl- 
vauiaavenae,  Wasbington.  D.C. ;  member  of  com- 
mission to  examine  into  the  matter  of  contracts 
between  the  United  States  and  the  Mollne  Water- 
Power  Company.  Army  Building,  Hoaston  and 
Greene  streets,  iTew  York  City. 

On  leave  of  absence.    Address:  Glasgow,  Scotland. 

Li  charge  of  works  for  improvement  of  rivers  Saint 
Croix,  Machiss.  Penobscot,  Kennebec,  Kennebank, 
Maine,  Cocheco,  New  Harapuhire,  and  Merrimac 
Massaobusetts;  of  harbors  of  Camden,  Portland, 
Richmond's  Island,  Belfast  Me.,  Gloucester,  Salem. 
Boston.  Plymouth,  and  Provincetown,  Mass.  Portr 
land,  Me. 

In  charge  of  construction  of  Forts  Delaware.  Del.. 
and  Mifflin,  Ps. ;  bsttery  at  Finn's  Point,  N.  J.,  and 
work  opposite  Fort  Delawsro;  piers  at  Newcastle 
and  Lewes,  Del.;  harbor  improvements  at  Wil- 
mington, Del.,  and  on  Delaware  River  and  Bay; 
improvement  of  the  Shrewsbury  River  and  Cohan- 
sey  Greek,  New  Jersey,  Delawsre  and  Broad  kiln 
Rivers,  Delaware,  and  Schuylkill  River,  Pennsyl- 
vania; member  of  board  to  examine  and  report 
upon  the  foundation  of  the  Washington  Monoment. 
1338Cht^stnnt  street,  Phiiadelphia,  Pa. 

Senior  engineer  charged  with  general  snpervisioa 
snd  inspection  of  au  matters  under  the  oommand 
of  the  CMef  of  Kngineem  within  the  PaciiSc  terri- 
tory ;  member  ot  board  of  engineers  for  fortittca- 
tions  oo  the  Pacific  coast.    San  Francisco,  CaL 

On  detached  service.  Engineer  fourth  light-honas 
district.    5J8  Walnut  street,  Philadelnhia,  Pa. 

In  chsrge  of  oonstmctioo  of  fortifications  at  Fort 
Point.  Point  San  Josd,  and  Angel  Island.  San 
Francisco,  and  at  San  Diego,  Cal. ;  and  improve- 
uunt  of  San  Diego  Harbor  and  San  Joaquin  River, 
Cslifomia ;  member  of  board  of  enjiineem  for  foni- 
flcations  on  the  Pacific  coast    Sao  Francisco.  CaL 

In  cbarffe  of  improvement  of  haibors  of  Rocky  River, 
Clev^and,  Grand  River,  Ashtabula.  Connesat, 
Brie,  Dunkirk,  and  Bnflislo,  on  Lake  Erie;  and 
oonstmctioD  of  Fort  c'orter,  K.  T.,  and  of  Fort 
Wayne,  Mich.    Bnflalo.  N.  Y. 

In  charge  of  construction  of  Forts  Gorges,  Preble. 
Soammel,  Popham.  Knox,  and  battery  at  Portland 
Head,  Me.,  and  Forts  Constitution  and  McClarj; 
and  batteries  on  Jerry's  Point  and  Gei  rish's  Island. 
Portsmouth  Harbor.  N.  H. ;  engineer  first  and 
second  light-house  districts  :  member  of  board  to 
examine  and  report  Upon  the  foundation  of  the 
Washington  Monument.    Portland.  Me. 

On  detached  service.  Engineer  twelfth  light -boase 
district ;  member  board  of  engineers  for  foriifica- 
tiers  on  the  Psciflc  coi>st.    San  Franciaoo,  CaL 

In  charge  of  construction  of  Forts  Wadsworfth, 
Tompkins  and  its  batteries,  N.  T.,  Mso'>n  and  Ca^- 
.  well,  N.  C  ,  Moultrie,  Sumter,  Johnson,  and  Castle 
Pinckoey.  S.  C,  Jackson  and  Pulaski,  Ga.,  Clinch 
and  Marion,  Fla.,  and  temporary  charge  of  Forts 
Monroe  and  Wool.Va.;  imnrovementof  the  bar  at 
the  month  of  Saint  John's  River,  and  of  the  inside 

fiissage  bf  tween  Saint  John's  River  and  Nassau 
niet,  Florida,  Charleston  Harbor.  S.  C.,  Savannah 
River  and  Haibur ;  member  of  board  to  test  the 
strength  and  valoe  of  all  kinds  of  iron,  steel,  and 
other  metals  submitted  to  it ;  member  of  commis- 
sion on  repavement  of  Pennsylvania  avenue,  Wash- 
ington, D.  C. ;  member  of  board  to  examine  and  re- 
p<»rt  upon  the  fcmndation  of  the  Washington  Monu- 
ment. Post-office  box  1647,  New  York  City. 
In  charee  of  the  first  and  second  divisions,  office  of 
the  Chief  of  Engineers;  of  pnblio  boildings  snd 

grounds  and  certain  pnblio  works  in  the  District  of 
olumbia ;  of  work  upon  the  building  for  the  State, 
War,  and  Navy  Departments ;  and  of  the  Wash- 
ington Aqueduct;  memberof  board  to  ad  viae  opon 
the  ventilation  of  the  Hall  of  the  House  of  Repre- 
sentatives. Offloe  of  the  Chief  of  Eoglneen, 
Washington,  D.  0. 
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Ranky  duttee,  and  addresi  of  offloers  of  the  Corps  of  Engineen,  4'0«—^on tinned. 


lUnk. 


Ifamea. 


Major 

HiOor 
MfOor 


Hi^or. 


Nathaniel  Mlohler . 


John  O.Parke 

GoaTemear  K  Warren 


V^or. 


^UiOT. 


H^or. 


M^Jor. 

Ma)or 

M%for. 
M^lor. 

HiOor. 
M^or. 


George  H.  Heudell . 


Henjy  L.  Abbot 


WUliam  P.  CraighiU  . 


Cyrus  R  Comstock . 
GodlrayWeiUel... 


WillUmE-MerriU. 


Walter  McFarland. 


MiOor.. 


Duties  and  address. 


Orlando  U.  Poe  . . 

David  C.  Houston 

George  H.  Elliot . 
Henry  M.  Robert 


I 


OrriUe  B.  Baboock. 


Id  charge  of  improvement  of  harbors  of  Port  Clinton, 
Monroe,  Toledo,  Sandusky  City,  Huron.  Vor- 
nifllion,  and  Black  Kiver,  on  Lake  Erie.  Toledo, 
Ohio. 

In  charge  of  the  third  division.  Office  of  the  Chief 
of  Engineers,  Washington,  D.C. 

In  charce  of  construction  of  defenses  of  New  Bed- 
ford Harbor,  Macs..  Narragansctt  B^y,  Rhode  Is- 
land ;  invurovement  of  harbors  of  Warebam,  Hy- 
annis.  Fall  Kiver,  and  New  Bedford,  Mass., 
Wiokford  and  Now|>ort,  R.  L;  Improvement  of 
rivers  Taunton.  Massachusetts,  Pawtucket  and 
Providence,  Rhode  Island,  Pawcatuck,  Rhode 
Island  and  Connecticut,  and  Connecticut  Oon- 
neoticnt,  and  Little  Narragansctt  Bay,  Rhode 
Island  and  Connecticut;  construction  of  break- 
water at  Block  IslMod,  R.  L  :  examining  and  re« 
porting  upon  constructing  railroad  bridKcs  across 
the  Mississippi  River  between  Saint  Paul  and 
Saint  Lonis,  &.c.    Newport,  R.  L 

In  charge  of  construction  of  fort  on  Alcatraz  Island, 
and  of  defenses  at  Lime  Point,  ^n  Francisco  Bay; 
breakwater  at  Wilmington  Harbor.  Cal. ;  improve- 
ment of  Oakland  Harbor  and  Sacramento  and 
Feather  Rivers,  California;  member  of  board  of 
engineers  for  fortifications  on  the  Pacific  coast; 
member  of  advisory  l)oard  of  commissioners  on  the 
harbor  lines  of  San  Francisoo.  San  Francisco  CaL 

Commanding  engineer  depot  and  post  of  Willeta 
Point  and  Battalion  of  Engineers;  in  charge  of 
constructinn  of  Fort  Schuyler  and  fort  at  Willeta 
Point,  N.  T.,  and  of  experiments  with  torpedoes; 
member  of  oonmission  to  examine  into  the  matter 
of  con ti acts  between  the  United  Stat*>H  and  the 
Moline  Water -Power  Company.  Whitestone, 
Queens  County.  N.  Y. 

In  charge  of  oonstniction  of  defenses  of  Biltlmoro. 
Md.,  and  Washington,  D.  C. ;  improvement  of 
Chester,  Wicomico,  and  Elk  Rivers.  Maryland. 
James  and  Appomattox  Rivers.  Virginia.  Great 
Kanawha  and  New  Rivers,  West  Virginia,  and 
Cape  Fear  River,  North  Carolina,  and  of  the  har- 
bor of  Baltimore.  Md. ;  member  of  board  for  survey 
of  the  harbor  of  Baltimore  City  and  a^acent  waters. 
UnioivBank  building,  Baltimore,  Md. 

On  leave  of  absence.  Address :  Care  Baring  Bros.  & 
Co.,  London,  England. 

In  charge  of  improvement  of  the  Falls  of  the  Ohio 
River,  and  Louisville  and  Portland  Canal,  of  Saint 
Mary's  Fal's Canal;  S»int  Mary's,  Saint  Clair,  and 
Sebawaing  Rivers,  Michigan ;  of  harbors  An  Sable 
River.  Black  River,  and  Thunder  Bay;  harbor  of 
refuge  on  Lake  Huron,  and  removal  of  obsi  mo- 
tions from  Detroit  River ;  engineer  eleventh  light- 
house district.    Detroit,  Mich. 

On  del  ached  service.  Aid-de-camp  on  the  personal 
statf  of  the  General  of  the  Array,  wi«  h  the  rank  of 
colonel ;  member  of  Light-House  Board.  Wash- 
ington. D.  C. 

In  charse  of  harbor  improvements  at  Milwaukee, 
Racine,  and  Kenosha;  improvement  of  the  Fox 
and  Wisconsin  Rivers.    Milwaukee,  Wis. 

In  charse  of  the  fourth  and  fifth  divisions.  Ofllce  of 
the  Chief  ofEuElneers,  Washington,  DC. 

In  charice  of  harbor  improvements  at  Ontonagon. 
Eagle  Harlmr,  Marquette,  Menomonee,  Green  Bay. 
Ahnepee,  Two  Rivers,  Manitowoc,  Sheboygan.  Port 
WashiuKtnn,  and  harbor  of  refuge  at  entrance  of 
Sturgeon  Bay  Canal.    Milwaukee,  Wis. 

Id  charge  of  improvement  of  the  Ohio  and  Mononga- 
h'^la  Rivers,  and  the  Little  Kanawha  River.  West 
Virginia;  enidneer  fourteenth  light -house  district, 
69  West  Third  street,  Cincinnati.  Ohio. 
'  In  charge  of  construction  of  Forts  Ontario  and 
Niagara,  N.  Y ;  of  harbor  improvements  at  Olcott, 
0.%k  Orchard.  Charlotte.  Pollneyvllle,  Biff  Sodus, 
Little  Sodus.  Oswego.  Ogdensbnrg,  and  Wilson,  N. 
Y. :  engineer  tenth  Ugh^house  district.  Oswego, 
N.  Y. 
.  On  detached  service.  Engineer  fifth  light-house  dis- 
trict.    1  Conrtlaod  street,  Baltimore.  Md. 
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Rank. 


Migor. 

Hajor., 

Major. 
Miyor. 


Miuor. 
Mi^or.. 

M^Jor.. 
Mt^or.. 


Captain. 
Captain . 


Captain. 


Captain. 


John  M.  Wilson. 


Franklin  Harwood. 
John  W.  Barlow  ... 


Peter  0.  Hains 

Fraocia  U.  Farqabar. 


George  L.  Gilleapie. 
Charles  RSnter... 


Cjtptain 

Captain 
Captain 
Captain, 
Captain 
Captain 

Captain. 
Captain. 


Jared  A.  Smith 

Samnel  M.  Mansfield. 


WiUiam  J.  Twining. 
WilUamRKing.... 


Wm.  H.  H.  Benyanrd. 


Charles  W.Howell. 


Qarret  J.  Lydeoker  . 


Dnties  and  address. 


Arthur  H.  Bnmham  . . 

Amos  Stickney 

James  W.  Cnyler 

Alexander  Mackenzie 
Oswald  U.  Ernst , 

David  P.  Heap 

WiUiam  Lndlow 


In  charge  of  works  for  defense  of  the  month  of  the 
Colanibia  River,  and  iraprovemeot  of  the  Willa- 
mette,  CoIamUa  and  Snake  Rivers;  coDstmcltoa 
of  canal  around  the  Catscades  of  the  Columbia  River. 
Engineer  thirteenth  light  house  district.  Portland, 
Oreg. 

In  charge  of  Saint  Clair  Flats  Canal  and  improve- 
ment of  Sa^naw  River  and  Cheboygan  Harbor, 
Michigan.    Room  57  Moffat  block.  Detroit,  Mich. 

In  charge  of  Forts  Griswold  and  Hale  and  the  con- 
struction of  Fort  Trumbull,  Conn.;  improvement 
of  harbors  of  Stoniugton,  New  Haven,  liridgenort, 
Milford,  Southport,  and  Norwalk,  Conn.,  and  Port 
Jefferson,  N.  Y. ;  improvement  of  Housatonic  River, 
Connecticut.    Now  London,  Conn. 

On  detached  service.  Engineer  secretary  of  Light- 
Honse  Board.    Treasury  Department,  Washington. 

In  char|;e  of  harbor  improvements  at  Superior  City, 
Superior  Bay,  and  Daluth;  improvement  of  the 
Falls  of  Saint  Anthony  and  of  the  Misiissippi 
River  above  the  Falls  of  Saint  Anthony ;  improve- 
ment of  Chippewa  and  Minnesota  Rivers  and  the 
Red  River  or  the  North ;  oonatniction  of  Meeker's 
Island  locic  and  dam.    Saint  Panl,  Minn. 

On  leave  of  absence.  Address:  Care  N.  M.  Rothschild 
&  Son.  London.  England. 

In  charge  of  improvement  of  the  Mississippi.  Mis- 
souri, Arkansas,  White,  and  Saint  Francis  Rivers. 
Engineer  fifteenth  light-honse  district.  216  North 
Eighth  street.  Saint  Louis,  Mo. 

In  charge  of  the  improvement  of  the  Wabash  Rirer. 
Indianapolis.  Ind. 

In  charge  of  harbor  Improvements  at  Charlevoix, 
Frankfort,  Manistee,  Ludington,  Pent  Water,  White 
River,  Muskegon,  Grand  Haven,  Black  Lake,  Saaga- 
tuok,  Sooth  Haven,  and  Saint  Joseph,  on  Lake  Mich- 
igan.   Detroit,  Mioh. 

On  temporary  duty  in  Office  of  the  Chief  of  Engineers. 
Office  of  the  Chief  of  Engineers,  Washington,  D.  C. 

In  charge  of  improvement  of  the  Tennessee  River; 
Cumberland  River  aboveand  below  Nashville.Tenn., 
and  Hiawassee  River,  Tennessee,  Oostenaula,  Gooaa- 
wattee.  Etowah,  and  Oomulgee  Rivers,  Georgia,  and 
Coosa  Rivers,  Georgia  and  Alabama.  Chattanooga, 
Tenn. 

In  charge  of  improvement  of  the  Ooaohita  River  ii» 
Lonisiana  and  Arkansas,  and  of  the  Yaxoo  River  in 
Mississippi,  and  Cypress  Bayou,  Texas;  of  water- 
gauges  on  the  Mississippi  River  and  its  principal 
tributaries;  removal  of  raft  in  Red  River,  Lonislaiia; 
dredging  at  foot  of  Sodo  Lake,  Texaa.  Meoaphia, 
Tenn. 

In  charge  of  oonstmction  of  Forts  Pike,  Macomb, 
Tower  Dupr^s,  Battery  Bienvenae,  tower  at  Proe- 
torsville,  Jackson,  Saint  Phili(»,  and  Livingstoai ; 
Improvement  of  the  mouth  of  the  Mississippi  River 
at  Southwest  Pass,  Galveston  Harbor,  Sabine  Pssa« 
and  Red  Fish  Bar  in  Galveston  Bay ;  improvnmeot 
and  survey  of  ship^hannel  San  Jacinto  River  to 
Bolivar  Channel,  Galveston  Bay,  Texaa;  im(ntyv«- 
ment  of  Paso  Cavallo,  Texaa.  Drawer  432,  New 
Orleans,  La. 

Engineer  officer,  Military  Division  of  the  Missouri. 
In  charge  of  the  oonstrnotion  of  the  harbors  of 
Chicago,  Calnmet,  Michigan  City,  and  New  BaSbXo. 
Chicago,  Dl. 

On  duty  under  immediate  orders  of  Colonel  fienham. 
Box  309,  Boatoa,  Mass. 

On  duty  under  immediate  orders  of  Colonel  Macomb. 
Keokuk,  Iowa. 

On  duty  under  immediate  orders  of  Mi^or  CraighilL 
Wilmington,  N.  0. 

On  duty  under  immediate  orders  of  M%)or  WeitseL 
Louisville,  Ky. 

Commanding  Company  E,  Battalion  of  Engineers. 

>  On  duty  at  the  Military  Academy  as  instructor  of 
practical  military  engineering,  military  signaling, 
and  telegraphy.    West  Point  n.  Y. 

On  duty  under  immediate  orders  of  Miyor  Warrsn* 
Newport,  R.  I. 

Oa  dury  under  immediate  orders  of  Lieatenaat-Colo- 
nel  Kurtz.    Lewes,  Del. 
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Rank,  dutiea,  and  address  of  officers  of  the  Corps  of  Engineers^  ^c. — Continued. 


Rank. 


Name. 


Captain. 


Captain. 


Charlee  B.  PhilUps . 


William  A.  Jones . 


Captain j  Andrew  N.  Damrell... 


Captain. 
Captain.. 


Charles  J.  Allen 

Charles  W.  Baymond  . 

Captain 1  Lewis  C.  Overman  — 

Captain Alexander  M.  Miller.. 

Captain '  MicahR.  Brown 


Captain I  Hilton  B.Adams 

Captain I  William  R.  Livermore  . 

Captain William  H.  Heuer 


Captain 

Captain 

Captain 

Captain 

Captain 

Captain 


Captain. 


First  Lientenant 
First  Lieutenant. 

First  Lientenant. 

First  Lieutenant. 

First  Lientenant. 
First  lieutenant, 
First  Lieutenant, 
First  Lieutenant, 
First  Lieutenant, 


William  S  Stanton 

A.Ni8betLee 

Thomas  H.  Handbory. 

James  G.  Post 

James  F.  Gregory 

Henry  M.  Adams 


James  Herour  . 


Charles  E.  L.  B.  Davis 
Beqjamin  D.  Greene. . , 

George  M.  Wheeler  . . 

James  KQuinn 

Daniel  W.  Lock  wood.. 

Ernest  H.  Rnfflier 

John  C.  Mallery 

Clinton  R  Sears , 

Thomas  Turtle 


Duties  and  address. 


On  duty  under  immediate  orders  of  Major  Craighill. 
Member  o\  advisory  board  to  State  harbor  commis- 
sion of  Norfolk  and  Portsmouth.  Union  Bank 
baildiuK.  Baltimore,  Md. 

On  detached  service.  Engineer  sixth  light-house  dis- 
trict.   Charleston,  S.  C 

In  charge  of  cunstrnotion  of  defenses  of  Mobile  and 
Peosaoola,  and  fort  on  Ship  Island,  Mississippi;  im- 
provement of  harbor  of  Mobile ;  of  Chattahoochie 
and  Flint  Rivers,  Georgia;  Apalaohioola  River, 
Florida;  and  Warrior  and  Tomoi^bae  Rivera,  Ala- 
bama; removal  of  obstructions  in  the  Cboctaw- 
hatehie  River,  Alabama  and  Florida:  dredging  the 
bar  at  mouth  of  harbor  at  Cedar  Keys.  Fla.  Engi- 
neer eighth  light-house  district    Mobile,  Ala. 

Oq  duty  under  immediate  orders  of  Colonel  Simpson. 
417  Pine  strex^t,  Saiot  Louis,  Mo. 

On  detached  service.  On  duty  at  the  Military  Acad- 
emy.   West  Point,  N.  Y. 

On  duty  under  immediate  orders  of  Captain  King. 
Nashville,  Tenn. 

Commanding  Company  B,  Battalion  of  Engineers. 
Wbitefltone,  Queens'CouDty,  N.  Y. 

Detailed  to  report  upon  the  depth  and  width  of  a 
channel  seoured  and  maintained  by  jetties,  con- 
structed by  James  B.  Eods,  at  the  mouth  of  the 
Mississipni  River.     Port  Eads,  La. 

Ob  duty  under  immediate  orders  of  Lieutenant-Colo- 
nel Blunt.     Cleveland.  Ohio. 

Commanding  Company  C.  Battalion  of  Engineers. 
Whites  tone,  Queens  County,  N.  Y. 

In  charge  of  construction  of  Forts  Jefferson  and  Tay- 
lor, Fla.  Engineer  seventh  light-house  distiict. 
Key  West,  Fla. 

On  detached  service.  Engineer  officer.  Department  of 
the  Platte.    Post-office  box  544,  Omaha,  Nebr. 

On  duty  under  immediate  orders  of  Mi^or  WeitzeL 
Detroit  Mich. 

Commanding  Company  A.  Battalion  of  Engineers. 
Whltestooe,  Queens  County,  N.  Y. 

On  duty  under  immediate  orders  of  Lieutenant-Colo- 
nel Gillmore.    Post-office  box  266,  Savanuah,  Ga. 

On  detached  service.  Engineer  officer,  Department  of 
Texas.    San  An  tenia,  Tex. 

In  charge  of  the  survey  of  the  northern  tuid  north* 
western  lakes  and  survey  of  the  Mississippi  River. 
Detroit,  Mich. 

In  temporary  charge  of  roannfkctnre  and  supply  of 
mastic ;  improvement  of  the  Hudson  River,  Har- 
lem River,  and  East  Chester  Creek.  New  York; 
Otter  Creek,  Vermont;  and  Passaic  River,  New 
Jersey ;  removal  of  obstructions  In  the  East  River, 
iucludiog  Hell  Gate,  New  York ;  improvement  of 
channel  between  Staten  Island  and  New  Jersey ; 
harbor  improvements  at  Burlington  and  Swanton, 
Vt ;  Rondout,  Port  Chester,  and  Plattsbnr^,  N.  Y. : 
the  survey  of  so  much  of  the  third  subdivision  of 
the  ''northern  route"  designated  by  the  Senate 
Select  Committee  on  Transportation-Routes  to  the 
Seaboard  as  extends  from  Troy,  on  the  Hudson 
River,  to  New  York  City.  Army  building,  Houston 
and  Greene  streets.  New  York  City. 

On  duty  under  immediate  orders  of  Captain  Howell. 
Post-office  box  900,  Galveston,  Tex. 

Adjutant  Battalion  of  Engineers  and  post  of  Wlllets 
Point;  p>8t  treasurer  and  signal-officer.  White> 
stone,  Queens  County,  N.  Y. 

In  charge  of  geographical  surveys  of  the  territory 
west  of  the  one  hundredth  meridian.  Post-office 
look-box  93,  Washington,  D.  C. 

Quartermaster  Battalion  of  Engineers ;  acting  assist- 
ant quartermaster  and  acting  commissary  of  sub> 
sistence  and  recruiting  officer  post  of  Willets  Point. 
Whltestone,  Queens  County,  N.  Y. 

On  duty  nn'ler  Immediate  orders  of  Capt  H.  M. 
Adams.    Detroit,  Mich. 

On  detached  service.  E ogineer  officer.  Department  of 
the  Missouri.    Fort  Leavenworth,  Kans. 

On  detached  service.  E ogineer  officer.  Military  Divis- 
ion of  the  Pacific    Sau  Francisoo,  Cal. 

On  detached  service.  Oo  duty  at  the  Military  Acad- 
emy.   West  Point,  N.  Y. 

Oa  duty  unde^  Immediate  orders  of  Major  Craighill. 
Kanawha  Court-House,  W.  ^^^^^  by  CjOOglC 
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Rank. 


Fifst  Lieatenant. 


First  Lieuteoant. . . . . 

First  Lientenaot 

First  Lien  tenant 

First  Lieatenant 

First  Lieatenant 

First  Lieatenant 

First  Lieatenant 

First  Lieutenant 

First  Lieotenant 

First  Lieatenant 

First  Lieatenant. . . . . 

First  Lieatenant 

First  Lieutenant  . . . . 

First  Lieatenant 

FirQt  Lieatenant. . . . . 

First  Lieatenant. . . . . 

Seooud  Lieatenant. . . 

Second  Lieatenant. . . 

Second  Lieatenant. . . 

Second  Lieutenant. . . 

Second  Lieutenant. . . 

Second  Lieatenant. .  ■ 

Second  Lieutenant. . . 

Second  Lieatenant... 
Second  Lieatenant. . 
Second  Lieutenant. . 

bkhrkd. 

Colonel 

-Colonel 

<]lolonel 

Lieutenant-colonel . . 
Mivjor 

47NITBD  8TAT«B   CIVIL 
BNGINBEHS. 


Name. 


Edward  Maguire. 


Frederick  A.  Malian . 

Charles  F.  Powell 

Frederick  A.  Hinman 
Albert  H.  Payson 

John  6.  D.  Knight ... 
Richard  L.  Hoxie  .... 

Edgar  W.Bass 

William  L. Marshall. 
Joeeph  H.  WilUrd  . . . 

Eric  Bergland 

Samuel  £.  Tillman  . . . 

Philip  M.  Price 

Francis  V.  Greene  ... 

Carl  F.  Palfrey 

William  H.BUby.... 

Henry  STaber 

William  T.Bossell... 

Thomas  N.  Bailey 

Thomas  W.  Symona. . 

Smith  a  Leach 

Dan  C.  Kingman 

Eugene  Griffin 

Willard  Young 

William  M.  Black.... 

Walter  L.  Fisk 

Solomon  W.  Roessler. 

Henry  Brewerton 

ThouiaH  J.  Cram 

George  W.  Cullum... 
Lorenzo  Siti^eaves  . . 
Frederick  E.  Prime  . . 

Clarence  King 

S.T.Abert 


Duties  and  address. 


On  detached  service.  Enj^neer  officer,  Department 
of  Dakota.  In  /charge  of  the  improvement  of  the 
Missouri  River  above  the  mouth  of  the  Yellowstone, 
under  the  direction  of  the  Chief  at  Engineers. 
Saint  Paul,  Minn. 

On  duty  under  immediate  orders  of  M^or  Merrill.  89 
West  Third  dtreet  Cincinnati.  Ohio. 

On  duty  under  immediate  orders  of  Capt  H.  M.  Adams. 
Detroit,  Mich. 

On  duty  under  immediate  orders  of  M%)or  Hooatoa. 
433  Broadway,  Milwaukee,  Wis. 

On  duty  under  immediate  orders  of  Liea tenant-Colo- 
nel Stewart  and  of  the  board  of  engineers  for  forti- 
fications on  the  Pacific  coast    San  Prancisoo,  Cat. 

On  detached  service.  On  duty  at  the  Military  Acad- 
emy.   West  Point,  N.  Y. 

On  detached  service.  Chief  engineer  of  the  District 
of  Columbia.  i\nder  the  direction  of  the  Board  of 
Coinmiijigioners.  Columbia  building,  Fourth-and-a 
half  street,  WaRhington,  D.  C. 

On  detached  service.  On  duty  at  the  Military  Aoad- 
eniy,    West  Point,  N.  Y. 

On  duty  under  immediate  orders  of  Captain  King. 
Rome,  Ga. 

On  dnty  under  immediate  orders  of  Captain  Mereur. 
Post-office  box  323,  Albany,  N.  Y. 

On  duty  under  immiMliate  orders  of  Lieatenant 
Wheeler.    Post-office  lock-box  93,  Washington,  D.  C. 

On  dutv  under  immediate  orders  of  Lieatmant 
Wheeler.    Post-office  lock-box  93,  Washington.  D.  C. 

On  duty  under  immediate  orders  of  CapL  H.  M.  Adam*. 
Detroit,  Mich. 

On  detached  service.  On  doty  under  the  Department 
of  State  as  military  attach^  of  the  United  States 
legation  at  St  Petersburg.  United  States  legation, 
^t.  Petersburg,  Russia. 

On  detached  service.  On  duty  at  the  Military  Acad- 
emy.   West  Point,  N.  Y. 

On  detached  service.  Ou  duty  at  the  Military  Acad- 
emy.    West  Point,  N.  Y. 

On  datv  at  the  Military  Academy  and  with  Company 
E,  Battalion  of  Engineers.    West  Point.  N.  Y. 

Ou  detached  service.  On  duty  at  the  Military  Acad- 
emy.   West  Point,  N.  Y. 

On  detached  service.  On  duty  at  the  Military  Acad- 
emy.   West  Point,  N.  Y. 

On  duty  under  immediate  orders  of  LieatenAut 
>  Wheeler.    Post-office  lock- box  93,  Washington,  D.  C. 

On  duty  with  Company  C,  Battalion  of  Engtneara. 
Whitestone,  Queens  Coanty,  N.  Y. 

On  dntv  with  Company  C,  Batulion  of  BngineeTB. 
Whitestone,  Qneens  Oounty,  N.  Y. 

On  duty  with  Company  B,  Battalion  of  Enginaen. 
Whitestone,  Qneens  County.  N.  Y. 

On  duty  with  Company  A,  Battalion  of  Engineers. 
Whitestone,  Qneens  Coanty,  N.  Y. 

On  graduating  leave. 

Ou  graduatiuK  leave. 

On  graduating  leave. 


Newburg,  N.  Y. 

1817  De  Lancy  Place,  ^Philadelphia,  Pa. 
315  Fifth  avenue,  New  York  City. 
1226  F  street,  Washington.  D.  C. 
Care  of  Dr.  Buell,  Litchfield,  Conn. 


In  charffe  of  geological  exploration  of  fortieth  parallri. 
23  Fifth  avenue,  New  York  City. 

In  charge  of  improvement  of  Occoquan,  Rappahan- 
nock, Elizabeth,  and  Nansemond  Ktvens  Virginia; 
Roanoke,  Pamlico,  Perquimons,  and  Francb  Broad 
Rivera,  North  Carolina;  of  Aqnia,  Aocotiok.  and 
Nomini  Creeks,  Virginia;  of  the  harbors  of  Waah- 
ington  and  Georgetown,  D.  C;  and  Norfolk,  Va. 
Comer  Nineteenth  street  and  Pennsylvania  avenue, 
Washington,  D.  C. 


By  command  of  Brigadier-General  Humphreys, 


THOMAS  LINCOLN  CASBY, 
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[ordnance  ordrrs  no.  31.] 

Ordnance  Office,  War  Department, 

WashingUmt  July  I,  1877. 
With  the  view  of  enabliDg  the  officers  of  the  Ordnance  Department  to  know  the 
exact  address  of  every  officer  of  the  department,  the  following  list,  giving  the  names, 
duties  to  which  assigned,  and  address  of  each  of  them,  so  far  as  known  on  the  1st  day 
of  Jaly,  1677,  has  been  prepared,  and  is  herewith  transmitted  for  their  information. 

S.  V.  BENfiT, 
Brigadier' General f  Chi^  of  Ordnance, 

Stations  and  duties  of  the  officers  of  the  Ordnance  Department  on  the  Ist  day  of  July,  1877. 


BRIGADIBB-OKHBBAL. 


Stephen  Y.  Ben6t . 


COLOKKLB. 

1.  P.  V.  Haener.  bvt  brifr.  fjen . 
S.  F.  D. Callender,  bw. brig. gen . 
3.  T.  T.  a  Laidley,  brevet 


UKUTKKAMT-OOLONELB. 

1.  J.  G.  Benton,  brevet  colonel. . 
8.  J.  McNott,  brevet  colonel 

3.  J.  McAllister,  brevet  colonel. 

4.  S.  Crispin,  brevet  colonel 


1.  J.  W.Todd 

iL  T.  J.  Treadwell,  bvt.  It.  ool. 


3.  T.G.  Bftylor,  brevet  colonel. 

4.  J.  M.  Whf  ttemoro,  brevet . . 

5.  A.  R.  BiifBngton.  brevet 

6.  D.W.FUgler,  bvt  lien t  col. 

7.  A.  Mordecai,  bvt^  Ueut  ool. . 


6.  S.  C.  Lyford,  bvt  lieat  col . . . 


^  9.  F.  H.  Parker,  brevet 

10.  J.P.Farley 

CAPTAINS. 

1.  L.  S.  Babbitt,  brevet 

a.  W.  A.  Marye,  brevet 

3.  L  Arnold.  Jr.,  brevet 

4.  J.  H.  Rollins,  brevet 

5.  C.  Comly,  brevet 

6.  J.  RMcGinness,  brevet  major 

7.  O.  W.  McKee,  brevet  m^or. . 
a  F.  H.  Phipps,  brevet 

9.  J.  W.  Beilly.  brevet 

10.  G.  D.  lUmaay.  Jr.,  brevet 

1 1.  J.  A.  Kress,  brevet  mi^or  . . . 
]9.  O.  E.  Miohaelis,  brevet  ... 

13.  W.  Prince,  brevet 

14.  CRDatton 


Chief  of  Ordnance 

Commanding  Watervliet  arsenal 

Commanding  Augnsta  arsenal 

Commanding  Water  toivn  arsenal,  and 

pre«ident  of  the  United  States  board 

to  test  iron,  steel,  See. 


Commanding  Natl'^nal  Armory 

Commanding  Washington  arsenal 

Commanding  Benicia  arsenal 

Commanding  New  York  agencv>  chief 
ordnance  officer.  Division  of  tne  At- 
lantic; president  of  the  ordnance 
board  and  oonstmotor  of  ordnance. 


Commanding  Saint  Lonis  arsenal 

Member  of  the  ordnance  board , 

Commanding  New  York  arsenal,  and 
iceraber  of  the  ordnance  board. 

Commanding  Frankford  arsenal 

Commanding  AlWheny  arsenal 

Commanding  Hook  Island  arsenal 

Instructor  of  ordnance  and  gunnery, 
Milit«ry  Academy. 

On  duty  in  the  office  of  the  Chief  of 
Ordnance,  and  chairman  of  execu- 
tive departments  board,  Interna- 
tional Exhibition,  1876. 

Commanding  Fort  Monroe  arsenal  . . . 

Commanding  Kennebec  arsenal 


Chief  ordnance  officer.  Department  of 

the  Columbia. 

Assistant,  Ben icia  arsenal 

Commandintc  Indianapolis  arsenal  . . . . 

Assistant.  Watervliet  arsenal 

Commanding  San  Antonio  arsenal,  and 

chief  ordnance  officer,  Department 

of  Texas. 
Chief  ordnance  officer.  Department  of 

the  South. 

Assistant,  National  Armory 

Recorder  of  the  ordnance  board 

Chief  ordnance  officer,  Division  of  the 

Missouri. 

Assistant.  Indianapolis  arsenal 

Commanding  Vancouver  arsenal 

Chief  ordnance  officer.  Department  of 

Dakota. 
Chief  ordnance  officer,  Department  of 

the  Gulf. 
Chief  ordnance  officer,  Department  of 

the  Platte,  on  temporary  duty  with 

Powell's  geological  survey  of  the 

Rocky  Moontam  region. 


Washington,  D.  C. 


West  Troy,  N.  Y. 
Augusts,  Ga. 
Watertown,  Mass. 


Springfield,  Mun^. 
Washington,  D.  C. 
Benicia,  Cal. 
Comer  of  Houst  "n  and  Greene 

streets,   N.  Y.    Post-office 

box  1811. 


Saint  Lonis  arsenal.  Mo. 
Comw of  Houston  and  Greene 
streets,  N.  Y.     Post-office 
box  1811. 
Governor's  Island,  New  York 
Harbor.  Post-office  box  1449. 
Philadelphia.  Pa. 
Pittsburgh,  Pa, 
Rock  Island.  III. 
West  Point.  N.  Y. 

Washington,  D.  C. 


Old  Poict  Comfort,  Va. 
Angnsto,  Me. 


Portland,  Oreg. 

Benicia,  Cal. 
Indianapolis.  Ind. 
West  Trov,  N.  Y. 
San  Antonio,  Tex. 


Atlanta,  Ga. 

Springfield,  Mass. 

Corner  of  Honston  and  Greene 

streets,  N.  Y      Post-office 

box  1811. 
Chicago,  IlL 

Indianapolis.  Ind. 
Vancouver,  Wash.  Ter. 
Saint  Paul,  Minn. 

New  Orleans,  La. 

Omaha,  Nebr. 
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Name  and  rauk. 


Duty. 


Captaiks— Oontluued. 


15.  J.G.Batler AsBiBtflnt,  WatorvHot  arnenal  

16.  C.  Bryaut Assistaut  to  constractor  of  ordoaDoe  . 


17.  M.  L.  Poland,  brevet AMistant,  Bentcia  arsenal 

Iri.  A.  L.  Varnoy Chief  ordn%nce  officer,  Department  of 

thti  Mirtftouri. 

19.  J.  CClfford 1  AsrtiHtaut.  Ilnok  Wand  arsenal 

20.  E.M.WriK*»t AsHisUnt,  Frank  ford  arsenal 


FIH8T  UKUTKNANT8.  | 

1.  J.  E.  Greer A usiHtant  National  Armory 

9.  J.  Pitman A i*«i«tant,  Watertown  arsenal 

3.  C.Sh4ler,jr AH»iHtaut  instructor  of  ordnance  and 

I      gunnery.  Military  Academy. 

4.  H.  M**t('alfe AHslstanl.  Fraukford  amenar , 

5.  W.  S.  Sturrinj; Ansiatant  to  couittractor  of  ordnance. . 


6.  C.  8.  Smith '  Aaidstant.  Xew  York  agency 

7.  S.  £.  Blunt Acting  as8i»tant  profeMHor  of  mathe- 

matica,  Military  Academy. 

8.  F.  Heath  '  Aa^sUnt,  Frankf  )rd  ar^jenal 

9.  D.  M.  Tavlor A  »«i<*taot^  Rock  Island  araon^l   

10.  D.  A.  Lyle i  Assistant,  National  Armory,  and  on 

.      special    duty   experimenting    with 
liftvsaving  apparatus.  Sec. 

11.  J.  Rockwell,  jr |  Assistant,  Rock  Island  arsenal 

1-2.  W.B.  Weir j  Assistant,  Watervliet  arsenal 

1.1.  J.  G.  Ayres On  temporary  duty  a«  chief  ordnance 

officer,  Department  of  the  Platte. 

Assistant,  AUegheny  arsenal 

Assistant  to  con8tra<;tor  of  ordnance. . 

Acting  assistant  professor  of  philoso- 
phy, Military  Academy. 


U.  M.  W.  Lvon  .. 

15.  C.  W.  Whipple 

16.  A.  H.  Russell . 


OBDHAXCB  BTORBKKKPBRS. 

{Not  in  the  line  qf  promotion.) 

E.  IngersoU,  m^Jor 

W.  R.  Shoemaker,  ciptaln 

B.  H.  (lilbreth,  captain 

E.  D.  ElUworth,  captain 

W.  Adams,  ctptaln 

A.  S.  M.  Morgan.  capt»in 

W.  H.  Rezford,  captain 

F.  Whvte,  captoiu 

D.  J.  T^onoj^,  captain 

M.  J.  Grealish,  captain 


On  duty,  National  Armory .... 
In  charge  Fort  Union  arsenal. 
On  duty.  Watertown  arsenal . . 

On  sick  leave 

On  duty,  Fort  Monroe  arsenal 
On  duty.  Rock  Island  arsenal.. 

On  duty,  Benicia  arsenal 

On  duty,  Washington  arsenal. . 
On  duty,  Watervliet  arsenal  .. 
On  doty,  Augusta  arsenal 


Address. 


West  Troy,  N.  T. 

South  Boston  Foaoderj,  Bsft- 

ton,  Mass. 
Benicia.  CsL 
Fort  Leavenworth.  Kuft. 

Rock  Island,  HI. 
Philadelphia,  Pa. 


Springfield.  Mass. 
Watertown,  Mass. 
West  Point,  N.  T. 

Philadelphia.  Pa. 
Comer  or  Houston  and  Gmw 

streets,   jT.  Y.     Postofic* 

box  Idll. 
Drt. 
West  Point,  N.  T. 

Philadelphia,  Pa. 
Rock  Island.  IIL 
Springfield.  Mass. 


Rook  Island,  HL 
West  Troy,  N.  Y. 
Omaha,  Nebr. 

Pittobnrgh,  Pa. 
Cold  Spring,  N.  Y. 
West  Point,  N.  Y. 


Springfield,  Mass. 
Fort  Union,  N.  Mex. 
Watertown.  Mass. 
Mechaniosville,  K.  Y. 
Old  Point  Comfort,  Vs. 
Rook  Island,  DL 
Benicia,  CaL 
Washington,  D.  G. 
West  Troy,  N.  Y. 
Anguata,  Ga. 


RETIRED  OFFICERS. 


Brig.  Gen.  G.  D.  Ramsay,  brevet  mi^or-general 

CoLR.  H.  K.  Wblteley,  brevet  brigadier-general , 

Lient.  Col.  C.  P.  Kingsbury,  brevet  brigadier-general 
Capt.  J.  C.  Symmes 


Washington,  D.  C. 

Baltimore,  Md. 

Brooklyn,  N.  Y. 

Homburg  von  der  HSfae,  Germany 


Capt.  T.  M.  Deane,  0.  S.  K.,  died  January  SI,  1877. 
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OrdnADOe  ttations. 

State. 

1 

9 

Ordn Alice  office 

Alleffheny  »nenal 

Aagust*  anenAl 

BenlciA ftnenal ........ 

Dlst.  Columbia.. 
Pennsylvania . . . 
Oeorgia '. .. 

3 

California 

4 

Fort  Monroe  arwnal.... 

Virginia 

5 
« 

Fort  Union  araenal 

Fraokford  anenal 

New  Mexico.... 
Pennsylvania... 

7 

Indianapolis  areenal  ... 

Kennebec  arsenal 

Katioual  Armorj 

Indiana 

H 

Maine 

9 

Massachusetts . . 

10 
11 

Pikesville  arsenal 

Rock  Inland  arsenal 

Maryland 

Illinois 

12 

i:i 

14 
15 

Saint  Louis  arsenal 

S«u  Antonio  arsenal  — 

VancoQTer  arsenal 

Washington  arsenal 

Missouri 

Texas 

Washington  Ter. 
Diet.  Columbia.. 

16 

Watertown  arsenal 

Massachusetts.. 

17 

Watery  liet  arsenal 

New  York 

18 
19 
90 

SI 

Ke  w  York  ajrency 

Now  York  arsenal 

United  SUtes  MUitary 

Academy. 
The  ordnance  board  .... 

-do 

....do 

....do 



tt 

Military  department  and 
dlTlsion  headquarters. 

«1 

Special  ordnance  serrioe 

Officers  on  duty. 


Brig.  Gen.  8.  V.  Ben^t,  Mi\|.  S.  C.  Lyford. 

Ma).  A.  R.  Bnftingtou,  First  Lieut  M.  W.  Lvon. 

CoL  F.  D.  Ctillender,  Capt  M.  J.  Grealisb',  ordnance 

storekeeper. 
Lieut,  Col.  J.  McAllister,  Capt  W.  A.  Marye,  Capt 

M.  L.  Poland,  Capt  W.  H.  Kexford,  ordnaiice  store- 
keeper. 
Mi^).  F.  H.  Parker,  Capt  W.  Adams,  ordnance  store* 

keeper. 
Capt  W.  R  Shoemaker,  ordnance  storekeeper. 
MaJ.  J.  M.  Whittomore,  Capt  E.  M.  Wright,  First 

Lieut  IT.  Metcalfe.  First  Lient  F.  Heath. 
Capt  I.  Arnold,  Jr.,  Capt  G.  D.  Ramsay,  jr. 
Maj.J.P.  Farley. 
Lieut  CoL  J.  G.  Benton,  Capt  Georj:e  W.  MoKee, 

First  Lieut  J.  K,  Greer.  First  Lieut  D.  A.  Lyle, 

M^j.  £.  IncersoU,  orduance  storekeeper. 
In  charge  ot  a  sergeant  of  orduance. 
Mai.  D.W.Flagler,  Capt  J.  C.  Clifford.  First  Lieut 

D.  M.  Taylor,  First  Lieut  J.  ICockwell,  jr.,  Capt.  A. 

S.  M.  Morgan,  orduance  storekeeper. 
MjvI.  J.  W.Todd. 
Capt  C.  Cora  ly. 
Capt.  J.  A.  Kress. 
Lieut.  Col.  J.  MoNutt,  Capt  F.Whyte,  ordnance  store- 

keeper. 
Col.  T.  T.  a  Laidley.  First  Lieut  J.  Pitman,  Capt  R 

H.  Gilbreth,  ordnance  storekeeper. 
Col.  P.  V.  Hagoer,  Capt  J.  H.  RoUiuv,  Capt  J.  G.  But- 

le»»,  First  Lieut  W.  B.  Weir,  Capt  D.  J.  Young, 

ordnance  storekeeper. 
Lient  Col.  S.  Crispin.  First  Lient  C.  S.  Smith. 
Mj^i.  T.  G.  Baylor. 
MsJ.  A.  Mordocai,  First  Lieut  C.  Shaler,  Jr.,  First 

Lieut  S.  E.  Blnnt,  First  Lieut  A.  H.  Russell. 
Lieut  Col.  8.  Crispin,  M^J.  T.  J.  Treadwell,  Maj.  T.  G. 

Baylor,  Capt  F.  II.  Pbipps. 
Lieut  Col.  S.  Crispin.  Capt  L.  S.  Babbitt,  Capt  C. 

Comly,  Capt  J.  R.  Mo(}inness.  Capt  J.  W.  Reilly, 

Capt  O.  E.  Michaelis.  Capt  William  Prince,  Capt 

C.  E.  Dutton,  Capt  A.  L.  Vamey,  First  Lieut  J.  C. 

Ayres. 
Capt  C.  Bryant,  First  Lient  W.  S.  Starring,  First 

Lieut  D.  A.  Lyle,  First  Lieut  C.  W.  Whlppte. 


▲DJCTTANT  GSirVRAL'fl  Opfick, 

Woihington,  D,  a,  February  18, 1878. 


B.  D.  TOWNSEND, 

A  <Hjutant'General, 
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List  of  line  officers  of  the  UnUsd  Statss  Army  performing  staff  duties  June  30, 1877. 


Name. 


A.  MoD.  McCook . 
J.  C.  Audenried  ... 
J.  £.  Tonrtellotte. 

J.  M.  Baoon 

J.  W.  Forsyth 

G.A.rorByth 

M.  V.Sheridan... 

F.D.Grant 

W.G.Mitchell  .... 

J.  S.  Wharton 

G.S.L.Ward 

W.M. Wherry  .... 

K.F.O'Befrne 

Frank  Michler  .... 
B.B.Kee]er 

J.  H.  Coster 

W.  M.Dann,jr  ... 

G.  S.Il«ley 

W.  J.  Volkmar  . . . 
J.A.Sladeii 

M.C.  Wilkinson.. 
R.H.  Fletcher.... 

£.W.  Smith 

ILP.Hazhes 

E.B.GibT)8 

C.D.Emory 

H.G.Brown 

J.C.Oi^ 

G.  B.  RusseU 

J.  A.  Aagnr 

Colon  Aqgnr 

A.ILNicker8on... 

J.  G.Bonrke 

W.S. Schuyler  ... 
W.B.  Wheeler  .... 
E. D.Thomas.  ... 
G.S.  Anderson  ... 
Richard  Arnold  ... 

E.C.  Mason 

A.  D.Nelson 

J.  S.  Mason 

W.B.Royall 

James  Biddle 

Lake  O'Reilly.... 

C.  A.  H.  McCanley 

A.M.Raphall 

G.W.  Davis 

G.G.Hantt 

A.  K.  Arnold 

H.S.  Hawkins 

S.M.Swigert 

E.G.BBOkwith.... 

W.H.Low,Jr 

A.  H.  Nave 


Rank  and  regi- 
ment. 

SUtion. 

Duty. 

Lt  col.  10th  Inf. 
Capt  6th  Cav  . . 

Washington,  D.  C 

do 

Do. 

Capt.  7th  Cav  . . . 

do 

Do. 

Capt 0th  Cav... 

do 

Do. 

MfO.  10th  Cav... 

Chicago,  111 

Genera]  Sheridan. 
Acting aidde-camp  to  laenteaant. 

General  Sheridan. 
Aidde-camp  to  Lieutenant-general 

Sheridan. 
Da 

Mid- 9th  Cav.... 

do 

Capt  7th  Cav... 

do 

let  It  4th  Cav... 

do 

Capt  5th  Inf.... 

New  York  City 

Ald-de-camp     to     Mi^Jor-Geoenl 
Hancock. 
Da 

Capt  19th  Inf. . . 

do 

1st  It  98d  Inf  . . . 

do 

Do. 

CaptOthlnf.... 
Capt  3lst  Inf... 

West  Pointy  N.Y 

do 

Aid-de-camp     to     Maj^r-General 
Sehofleld.*^ 
Do. 

IstltSthCav... 

do 

Da 

Capt  18th  Inf. . . 

Capt  8th  Cav... 
Capt  iJd  Art.,.. 

Capt  7th  Cav . . . 

San  Francisco,  Cal 

do 

Fort  Leavenworth,  Kans. 

do 

Aid^e-camp      to     Mi^Jor-Ge&eral 
McDowelL 
Da 
Aid-de-camp  to  Brigadier-G«neral 
Pope. 
Do. 

UtltSth  Cav... 

do    

Do. 

1st  It  14th  Inf  .. 

Portland,  Oreg 

I8tlt3dlnf  .... 
Istltaistlnf ... 

In  the  field.  Idaho 

do 

Howard. 
Da 
Acting  aid-de  camp  to  Brigadier- 

Capt  18th  Inf.. 
Capt  3d  luf  ... 

Saint  Paul  Minn 

do 

(reneral  Howanl. 
Aid-de-camp  to  Brigadier-Genenl 

iNtlteihlof  ... 

do 

Da 

CaptOthlnf.... 
1st  it  13th  Inf. . . 

San  Antonio,  Tex 

do 

Aid-de-camp  to  Brigadier-Oenersl 
Ord. 
Do. 

ad  It  85th  Inf... 

do 

Da 

CaptOthlnf.... 
IstltSthCav... 

Now  Orleans,  La 

do 

Aid-decamp  to  Brigadier-General 
Augur. 
Da 

IstltSd  Cav 

do 

Do. 

Capt  83d  Inf.... 

Omahftt  Nebr ...........! 

Aid-de-camp  to  Brigadler^eaerml 

IstltSdCav.... 
Ist  It  5th  Cav. . . 

In  the  field,  Wyo 

do 

Crook. 
Do. 
Da 

2d  It  18th  Inf... 

A.tlanta,Ga 

Aid-de  camp  to  Col  T.  H.  Bog^r. 

latltSth  Cav... 

Presoott,  Aric 

Aid-de-camp  to  Col  A.  V.  Kautz. 

1st  It  6th  Cav... 

do  .  

Da 

M^.  5th  Art.... 

New  Yo^k  City 

MiliUry  Division  of  the  AtUnUc 

Department  of  Columbia. 
Acting  aasisunt  inspector-general 

Department  of  Dakota. 
Ac*lng  assiBtant  inspector-gentfal. 

Mf0.8lBtIaf.... 
Lt  ool.  13th  Inf . 
Lt.ooL4thInf.. 
Lt  coL  3d  Cav  . . 

In  the  field,  Idaho 

Saint  Paal,  Minn 

San  Antonio,  Tex 

Omaha  Nebr 

Mi^ethCav.... 

Prosoott  Arts •. .... 

DepMtment  of  the  Platte. 
Acting  assistant  inspector-general 

Capt  10th  Inf... 
8d  It  3d  Art.... 

New  Orleans,  La 

In  the  field 

Department  of  Arisona. 
Actingjudge-advocate,  DepartuMsnt 

Assistant  to  chief  engineer,  Depart- 

1st It  11th  Inf .. 
Capt  14th  Inf... 

San  Antonio,  Tex 

do   

ment  of  the  Missouri. 
On  upecial  dntv  at   headquarters 
Department  of  Texas. 

MfO.lstCav.... 

Mf0.6thCav.... 

CaptOthlnf.... 
1st  It  3d  Cav 

Washington,  D.  0 

New  Orleans.  La 

Louisville,  Ky 

quart  ermast«r  depot. 

Branch,  AdJntaut-General'sOffice. 
Disbursiog-offlcer,         Freedm«Q'!i 
Branch. 
Da 

In  the  field    

Assistant  to  chief  engineer.  De- 

MsJ.SdArt  

1st  It  80th  Inf... 
1st  It  7th  Cav... 

Washington,  D.  C 

In  the  field,  Mont 

Fort  A.  Lincoln,  Dak .... 

partment  of  the  Platte. 

On  duty  in  office  of  Commissary- 
General  of  Sabsistenoe. 

Assistant  to  chief  engineer,  De- 
partment of  Dakota. 

Acting  ordnance  officer  of  post 
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LUi  of  line  officers  of  the  United  States  Army  pei forming  staff  duties,  ^c— Continued. 


Name. 

Rank  and  regi- 
ment. 

Station. 

Duty. 

J.S.Load 

1st  It.  9th  Cav.. 

...do 

1st  It.  1st  Cav... 

....do 

do 

Santa  F6,N.Mex 

Camp  McDermit  Not  .. 

FortWalIaWalla,Wasb.T 

Fort  Lapwai,  Idaho 

Fort  Cofville,  Wash.  T.. 
Fort  Fred.  Steele,  Wyo. . 

Fort  Sanders,  Wyo 

Camp  Stambaueh,  Wyo . 

Camp  Brown,  Wyo 

Fort  Laramie,  Wyo 

Sidney  Barracks,  Nebr. . 

FortSilllnd.  T 

Fort  D.  A.  Rossoll,  Wyo. 
Fort  McPherson,  Nebr . . 

Camp  Grant,  Ariz 

Camp  Bowie,  Ari» 

Camp  in  HnachuaMonnt- 

ains,  Ariz. 
Camp  McDiiwell,  Arts  .. 

Fort  Browu,  Tex 

Ringgold  B«rrack8,  Tex. 

Fort  Bayard.  N.  Mex. . . . 

Fort  Concho.  Tex 

Fort  Griffin,  Tex 

San  Felipe,  Tex 

Acting  assistant  adjntantgeneral. 

District  of  New  Mexico. 
Acting  engineer  officer.  District  of 

New  Mexico. 
Acting  assistant  quartermaAter  and 

acting  commissary  of  bobsisteuce. 

Do. 

C.  A.Stedmaii 

Bdward  Hunter 

F.  KT7p*iam 

P.  S.BomoR 

G.  B.  Bachnn 

ddltlstCav... 
IstltSdCav.... 
....do 

Do. 

TV.  C.RawoUe 

J.  L.  Fowler 

Do. 
Do. 

J.  H.Coale 

..  do 

Do. 

H.C.  La  Point 

G.  A.Drew  

ad  It  2d  Cav  .... 
1st  It  3d  Cav... 
....do   

Do. 
Acting  assistant  quartermaster. 
Acting  assistant  quartemiaateraod 
^acting  commissary  of  subsistence. 

R.  K.  Whitman  . . .  r .  - 

H.H.Ct«w8 

1st  It  4th  Cav... 
1st  It  5th  Cav... 
2a  It  5lh  Cav  . . . 
1st  It  6th  Cav... 
ad  It  6th  Cav... 

...do 

W.P.Hale 

Do. 

C.  D.  Parkharst 

C  C  Gordon 

Do. 
Acting  commissary  of  sabfiistence. 
Acting  assistant  qnai't^^i  master  and' 
acting  commissary  of  subsistence. 

D.  M.  Greene 

I«.  A.CraIg 

£.£.I>ravo 

G.  F.  Foote 

..do 

IstltSthCav... 
....do 

Da 
Acting  commissary  of  subsistence. 

Edmund  Lnff. ........ 

Acting  assistant  quartermaster  and 

Patrick  Cnaack 

J.T.Morriaon 

8.B.Colladay 

1st  It  9th  Cav... 
1st  It.  10th  Cav.. 
....do 

acting  commissary  of  subsistence. 

Acting  commissary  of  subsistence. 
Acting  assistant  quartermaster  and 

G.  H.  Erans 

2d  It  10th  Cav  . . 
Ist  It  Ist  Art  .  - . 
...do 

acting  commissary  of  subsistence. 

J.W.Dillenback 

R.  G.Shaw 

Fort  Adams.  R.I 

Fort  Warren,  Mass 

Fort  Trnmbull,  Conn  ... 
Fort  Independence,  Mass 

FortPreble,Me    

Fort  McHenry,  Md 

Fort  Johnston,  N.C 

Fort  Fooie,  Md 

Acting  commissary  of  snbsistence. 

Acting  assistant  quartermaster  and 

acting  oommissary  of  subsiitence. 

Ally*  Capron  -  r  ^  -  r 

....do 

B.  H.  Patterson 

C.LuBest 

John  McGilvray 

J.L..MA8t 

....do 

..do 

IstltadArt... 
do 

Do. 
Do. 
Da 
Da 

B.M.  Weaver,  jr 

J.  B.Burbank 

C.  W.  Harrold 

2d  It  ad  Art  .... 
1st  It  3d  Art.... 
....do 

Da 

Fort  Schuyler,  N.  T 

Fort  Wadsworth.  N.  Y. . 
Plattsburg  Barracks,  N.  Y 

Fort  Hamilton,  N.  Y  . . . . 
Fort  Ontorio,  N.  Y 

Madison  Barracks,  N.Y. 
Presidio,  San  Francisco, 

Cai. 
In  the  field.  Idaho 

Fort  Canby,  Wash.  T  . . . 

Alcatraz  Island,  Cal 

Point  San  Jos^,  Cal 

Yerba  Buena  Island,  Cal. 

Saint  Augustine,  Fla 

Charleston,  S.C 

Fort  Barrancas,  Fla 

Fort  Monroe,  Va 

Savannah,  Ga ......... 

Da 

Acting  commissary  of  subsistence. 

R.D.POCU 

Sedgwick  Pratt 

H.C.  Danes 

...do 

...do :... 

...do 

Acting  assistant  quartermaster  and 

acting  commissary  of  subsistence. 

Acting  commissary  of  subsistence. 

Acting  assistant  quartermaster  and 

A- T.Abbott 

...do    

acting  commissary  of  snbsistence. 

Frederick  Fager 

Peter  Learv.  ir  ....... 

Ist  It  4th  Art... 
....do 

Do. 

Acting  assistant  quartermaster  of 

troops  in  the  field. 
Acting  assistant  quartermaster  and 

acting  commissary  of  subsistence. 

William  Everett 

H.  R.  Anderson...... . 

-d' 

....do 

W.  RQainan 

...do 

Do. 

J.M.Jone8 

ad  It  4th  Art   .. 
Ist  It  5th  Art... 
...do 

Do. 

Frank  Thorp 

Do. 
Do. 

H- J.Reilly 

....do 

Do. 

James  Curry 

...do 

Acting  commissary  of  subsistence. 

G.E.Sage... 

ad  It.  5th  Art . . . 
....do 

Ac  iug  assistant  quartermaster  and 

J.  RMcAnliffe 

Fort  Brooke,  Fhi 

Fort  Snllv,  Dak 

Fort  Randall,  Dak 

Lower   Brule   Agency, 
Dak. 

In  the  field,  Aria 

Atlanta,  Ga 

acting  commissary  of  subsistence. 

John  Hamilton 

F.  E.PJ«roe , 

Ist  It  Ist  Inf.... 
....do 

Do. 
Do. 

J.J.OConnell....... 

F.  H.  Edmands. ...... 

2d  It  Ist  Inf.... 
....do 

Do. 
Do. 

8.  E.  Clark 

Ist  It  9d  Inf.... 
....do 

Do. 

H.  B.  Sarson 

Chattanooga,  Tenn 

Holly  Sprigs,  Miss  .... 

Mobile.  Ala 

Mount  Vernon  Barracks. 

Ala. 
Fort  Fettennaa,  Wyo . . . 
Fort  Bridger,  Wyo 

Cantonment  Reno,  Wyo 

Do. 

G.W.H.Stonch 

F.B.  Jones    

1st  It  3d  Inf.... 
....do 

Do. 
Do. 

Arthur  Williams 

G.  a  Webster 

John  Scott 

8dU.3dInf 

Ist  It  4th  Inf... 
....do 

Do. 

Acting  assistant  quartermaster. 
Acting  assistant  q  oartermaster  and 

J.J.O'Brien 

ad  It  4th  Inf.... 

acting  commissary  of  subsistence. 
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List  of  line  officers  of  the  United  States  Army  performing  staff  duties ^  if-o. — Contiuned. 


Name. 

Rank  and  regi- 
ment. 

Station. 

Duty. 

E.L.  Randall 

IstlUSthlnf ... 
...  do 

Camp  on  Tongue  River, 

Mont 
Military   Prison,    Fort 

Lfaven worth.  Kans. 

Fort  Buford,  Dak 

Fort  Stevenson,  Dak. . . 

Saint  Panl,  Minn 

Foil  Shaw,  Mont 

Fort  Ellis,  Mont 

Fort  Benton.  Mont 

Missoula,  Mont 

Oranville  Lewis 

F.W.Thibaut 

D.  L.  Craft 

Istltethlnf ... 
....do 

Acting  oommlssary  of  eubtlstence. 
Acting  assistant  quartermaster  and 

acting  commissary  of  sabsUt^noe. 
Acting  commissary  of  sobsfsteooe. 
Acting  assistant  quartermaster  and 

acting  commissary  of  subaiateaoe. 

RE.  Thompson 

J.W.Jacobs 

Stl  It  6th  Inf  .... 
1st  It.  7th  Inf. . . . 

8d  It.  7th  Inf.... 

....do 

....do 

C.  A.  Worden 

£.  E.  Hardin 

A.  B.  Johnson 

Do. 
Do. 

S.R.  Douglas 

..  do 

In  the  field.  Mont 

Camp  Apache,  Ariz 

Fort  Yuma  Cal    

Do. 

Samuel  Craig 

Ist  It.  8th  Inf... 
..  do    ..t 

Do. 

C.  A.  Enniest 

Do 

P.H.Ray 

C.M.Bailey 

J.McE.  Hyde 

W.  L.  Pitcbor 

....do 

...do 

2d  It.  8th  Inf... 
...  do  

Camp  Ivowell,  Ariz 

Fort  Whipple.  Ariz 

Camp  Verdo,  Ariz  

Camp  Thomas.  Ariz  ... 
Omaha  Barracks,  Nebr.. 

Fort  Laramie,  Wyo 

Omaha  Barracks.  Nebr.. 
North  Platte,  Nebr 

Fort  McKavett  Tex... 

Fort  Mcintosh.  Tex 

Sau  Antonio.  Tex 

ChfTeune  Agency,  Dak 

Canip  JlalWk,  N*ev 

Camp  Mojave,  Ariz 

Camp  Gaston,  Cal 

Angel  Island.  Cal 

Ehreuburg,  Ariz 

Camp  McDermit  Nev. . . 

Camp  Independence,  Cal 

Baton  Rouge,  La 

Little  Rock,  Ark 

Jat'kson  Barracks.  La. . . 

Lake  Charles,  La 

Camp  Douglas.  Utah .... 
Camp  Kobiuson,  Nebr  . . 
Fort  Hall,  Idaho   ...... 

Fort  Hartsnff,  Nebr 

Fort  Cameron,  Utah 

Fort  Garland,  Colo 

Fort  Wingate.  N.  Mex.. 

Fort  Unioii.  N.  Mex 

Fort  Stanton,  N.  Mex... 

Fort  Selden,  N.  Mex.... 
FortCraig,  y.Mex.... 

Fort  Riley,  Kans    

Fort  Wallaoe,  Kans 

Furt  Hays,  Kans 

Fort  Reno.  Ind.  T 

Standing  Rock  Agency, 
Dak. 
.  ..do 

Do. 
Do. 
Do. 
Do. 

Alfred  Moi-ton 

T.  H.  Capron 

J.  McB.  Sleml>el 

T.S.McCaleb 

Ist  It.  9th  Inf  . . . 
...  do  

Acting  assistant  quartermaster. 
Acting  commissary  of  subsisteDoa. 

Do. 
Acting  assistant  quartermaster  and 
acting  commissary  of  subsistence. 

2d  It.  9th  Inf... 
....do  

S.  H.  Lincoln 

1st  It.  10th  Inf  . . 
...  do  

AV.  F.  Dnggan 

Do. 

C  E.  Bottsford 

...do 

Do. 

Ira  Quinby 

D.J.Craigie 

J.S.Kiug    

Ist  It.  llth  Inf  . . 
Ist  It.  12th  Inf  . . 
...do 

1^. 
Do, 
Do. 

James  Hallnran 

....do 

Do. 

G.  W.  Kingsbury 

A.G.Tasttin 

F.  Von  Schrader 

...do    

ad  It.  12th  Inf. . . 

....do 

Do. 
Acting  assistant  quart^^rmaster  and 
acting  commissary  of  subaisteuee 
of  depot. 
Acting  assistant  quartermaster  and 
acting  commissarr  of  subsistence. 
Do. 

"W.  W.  Witherspoon . . 

William  Auman 

H.  G.  Cavenangh 

J.  A.  Olrasteaif 

...do    

1st  It.  13th  Inf  . . 
...do 

Do. 
Do. 

do 

Do. 

T.S.Mamford 

C.H.  Warrens 

John  Murphy 

Joseph  Hall 

J.H.Gnstin 

S.  J.  Mnlhall 

do 

Ist  It.  14th  Inf  . . 

...do 

3d  It.  14th  Inf... 

...do 

....do 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

J.  W.  Bean 

1st  It.  15th  Inf  .. 

....do 

do 

Do. 

S.R.8toflrord 

H  P  Sherman 

Do. 

Acting  commissary  of  subsistence. 
Acting  assistant  quartermaster  and 

CM.  DeLany 

W.O.Cory 

Theodore  Smith 

H.C.Ward 

....do 

2d  It.  15th  Inf.. 

...do 

Ist  It.  16th  Inf  .. 
...do 

acting  commissaiy  of  subsistence. 

Do! 
Do. 

G.H.  Palmer 

Do. 

G.M.Love 

...do 

Do. 

T.C.Woodbury 

T.  G.  Troxell 

2d  It.  16th  Inf  . . 
1st  It.  17th Inf... 

...do    

Do. 
Acting  assistant  quartermaster. 

Acting  oonmissary  of  subsisteoee 
Acting  assistant  quartermaster  and 

acting  commissary  of  subsisteoee. 
Acting  commissary  of  subsisteaeew 
Acting  assistant  quartermaster. 
Acting    depot  guartermaster    and 

commissary  of  subsistence. 
Acting  acsistant  quartermaster  and 

D.  H.  Brush 

George  Ruhlen 

H.P.Walker 

do 

In  the  field,  MonUna. . . . 

Fort  A.  Lincoln,  Dak 

do 

2d  It  17th  Inf . . . 
.  ..do 

James  Brennan  ...... 

C.St.  J.  Chubb 

...do 

Hismi^roV,  Tia\ .  _  ^ ^  .  . 

J.  D.  Niokeraon 

...  do  

Fort  Sisseton,  Dak 

Fort  Abercrombie,  Dak 
Colombia,  S.C    

W.T.Cook 

. do 

J.  H.  Baldwin 

Ist  It  18th Inf... 
2dlt.l8lhlnf... 
...  do  

Do. 

John  Anderson 

C.  W.Williams 

Greenville,  S.  C 

Morganton,  N.  C    

Furt  Dmlge,  Kans 

Fort  Lamed,  Kans 

Fort  Lyon,  Col 

Do. 
Do. 

J.G.Leefe 

1st  It  19th  Inf... 
..  do 

Do. 

C.  A.  Vernon 

Do. 

C.B.  Hall 

...do    

2d  It  19th  Inf... 

...do 

1st  It  20th  Inf.. 
2d  It  20th  Inf... 

Do. 

J.A.Pavne 

A.  H.m:  Taylor 

T.W.Lord. 

Camp  Supply,  Ind.  T. . . . 

Fort  Elliott  Tex 

Fort  Snelling,  Minn 

Fort  Totten,  Dak 

Do, 
Do. 
Do. 

Alfred  Reynolds 

Do. 
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Kame, 

Bank  and  regi* 
ment. 

StaUon. 

Doty. 

F  XKiniie 

SdltSOthlnf... 
...do 

Fort  Pembina,  Dak 

Fort  Seward,  Dak 

Lewiaton,  Idaho 

Fort  Boise,  Idaho 

Fort  Townsend,  Wash.  T 

In  tbe  field,  Ind.  T 

Fort  Klamath,  Oreg 

Camp  Harney,  Oreg 

In  the  field,  lod.T 

Fort  Wayne,  Mich 

Fort  Maokinac.  Mioh.... 

Fort  Porter,  N.  Y 

Fort  Brady,  Mich 

Fort  Gibeon,  Ind.  T 

Fort  Leavenworth,  Kans 

Acting  assistant  qaartermaster  and 
acting  commissary  of  sabsistenco. 

Palmer  Til  ton 

W.F.Sporgin 

T.F.RUey 

Capt  81st  Inf... 
IstltMstlaf... 
....do 

Acting  depot  qnartermaater  and 

E  W.Stone 

F.H  E.EUtein 

...do 

Acting  assistant  qaartermaster  and 

WillU  Wittioh 

aditststinf ... 
....do 

£.8.  Farrow 

do 

Aotiug  assistant  quartermaster  and 

P.M.  Thome 

Istlttttdlnf.... 
ilo    

T.ILFUber 

J  IC.  Gore 

ad  It  Sid  Inf.... 
....do 

Do. 

J.G.  Ballance..' 

Da 

KLBskridge 

W.F.Kioe.?. 

Capt  83d  Inf.... 
lstlta3dlnf.... 
....do 

Do. 
Acting  assistant  qnartermaater. 
Acting  commissary  of  snbsisteneo. 
Acting  assistant  qaartermaster  and 

Do. 
Do. 

Charles  Hay 

RlCCnster 

1st  It  3401  Inf... 

....do 

1st  It  85th  Inf. . . 
.  do 

Fort  Clark,  Tex 

Fort  Dnnean,  Tex 

Fort  Davis,  Tex 

W.H.  W.James 

H.  B.  Qnimby 

H.  P.Kltslos    

.  Fort  Stockton,  Tex 

Washington.  D.C 

Fort  Whipple,  Va 

Washington,  D.C 

do 

Do. 

J.P.Storey 

Utlt4th  Art... 
...do 

On  Bif^al  duty. 

S.  P.  Strong 

H.  H.  C.  Dan  woody . . . 
Kobert Craig  ........ 

...  do 

Do. 

do    

Do. 

F.C.Omgaa 

IstltadCar.... 
Istltad  Art.... 

....do 

Ut It 5th  Art... 
1st  It  1st  Art   . . 

Fort  Whipple,  Va 

Dennison,  Tex -. 

Do. 

G.8.  Orlmee 

Do. 

C.B.Kilboame 

Washington.  D.  C 

Fort  Whipple,  Va 

do 

Do. 
Do. 
Do. 

A.W.Gredy 

IstltSthCav... 
1st  It  14th Inf... 
Istltaothlnf... 
8d  It  19th  Inf... 

8dltSdInf 

8d  It  1st  Inf.... 
adltSdCav.... 
Sd It  1st  Art.... 

SdltSdArt 

1st  It  13tb  Inf. . 

In  the  field  Jfew  Mexico 

BoffalcK.t 

Washington,  D.  C 

Santera,  N.Mex 

San  Diego,  Cal 

Do. 

J.  A.Bnobanan 

H.W.Howgate 

S.C.Vedder 

Do. 
Do. 
Do. 

PUllpReade 

Do. 

C.  A.'Booth 

In  North  Carolina 

In  Virginia 

Do. 

Jamea  Allen 

Do. 

F.&Bloe 

Fort  Whipple,  Va 

In  the  field 

Do. 

C.  A.  Tingle 

Do. 

Sogers  B&nie.Jr 

C.C.Morrison   

do 

With  United  States  geographical 
sarvey  west  of  100th  meridian. 
Do. 

Ist  It  ffth  Cav 

do    

M.M.  Maoomb 

Sdlt4th  Art... 

do 

Do. 

GarriokMaUery 

Capt  1st  Inf.... 

Washington,  D.  C 

With  Poweirs  sarvey  of  Territo- 
ries. 

NoTit—With  bat  few  exceptions  the  offloers  reported  in  the  foregoing  list  as  acting  assistant  quar- 
termasters and  acting  commissaries  of  snbsistenoe  also  performed  their  appropriate  company  or  regi- 
mental doty. 

H.  Ex.  55 3 
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Line  officers  on  dutjf  as  pro/es9or$  of  milUarjf  Bcienoe  at  oolUge$  June  30, 1877. 


Name. 


Bank  and  regi- 
ment. 


Where  on  doty. 


C.A.  L.Totten lit  lr.4tb  Art.. 

H.  W.  Hubbell,  jr ,  Ut  It.  Ut  Art.. 

W.P.VanNeea ....do 

ILB.OflffOod latlt.3dArt. 

CRBaniett Ut  It.  5th  Art.. 

J.  M.  Lancaster Ut  It.  3d  Art.. 

J.  .V.  Lnndeen Ut  It.  4th  Art. . 

E.  T.  C.  RlchmoDd ,  Utlt  ad  Art.. 

L.  V.Cttzlarc [....do 

J.  B.  Mvere ad  It.  3d  Art-. 

JamesCheater UtIU3dArt.. 

Frederick  Robioaon. . . .    Ut  It.  5th  Art. . 

J.  S.Roger< ad  It.  Ut  luf  .. 

J.  M.Ingalla Utlt.  Ut  Art.. 

O.N.  WhlaUer Ut  It.  5th  Art. . 

J.  £.  Bloom Utlt.4tb  Art.. 

LoiidLomia Istlt.  5th  Art.. 

F.A.Kendall Ut  It  25th  Inf. 

E.  S.  Dudiev Utlt.  2d  Art.. 

Joseph  Garrard Utlt.  4th  Art.. 

W.l^Voae latlt.  2d  Art.. 

Walter  Uowe Utlt.  4th  Art  . 

F.W.Hesa i  Utlt.  3<l  Art.. 

D.D.Wheeler    Utlt.UlArt.. 

G. G. Greenough Utlt.  4th  Art. . 


Agriooltaral  College,  Amherst.  MaM. 

Institute  of  Teohoology,  Boston,  Haaa. 

Cornell  Uniyeraity.  Ithaca.  N.  Y. 

Western  University,  PltUborgh,  Pa. 

Military  Academy,  Chester.  Pa. 

Bishop  Seabory  Mission,  Faribaolt.  Minn. 

UniTersity  of  Minnesota,  Minoeapolia,  Minn. 

West  Virginia  University.  Morgantown,  W.  Ya. 

B^wdoin  College,  Bronatrick,  Me. 

Cornell  College,  Mount  Vernon.  Iowa. 

Iowa  State  Uoiversity,  Iowa  City,  Iowa. 

University  of  Vermont,  Bnriington,  Vt. 

Detroit  High  School.  Detnrft.  Mich. 

Houghton  High  School,  Hooghton,  Mich. 

Kentucky  University,  Lexington,  Ky. 

East  Teonesvee  Universitv,  KnoxviUe.  Tenn. 

Agrioaltnral  and  Mechanical  College,  Columbns,  Okio. 

Brooks  High  School,  Cleveland,  Ohio. 

University  of  Nebraska,  Lincoln.  Nebr. 

North  Georgia  Agnoultnral  College,  Dahlfmega,  Ga. 

Misaisaippi  Military  Inatitute,  Paaa  Chrlatiao,  Mij«. 

State  College,  Centre  Coantv,  Pa. 

Allegheny  College,  Meadville,  Pa. 

Asbury  Unirersltv,  Greeooastle,  Ind. 

University  of  CaUfomia,  Berkeley,  CaL 


Line  officers  on  duty  at  the  Military  Academy ^  West  Pointy  N,  Y.^June  30,1877. 


Name. 


'  Bank  and  regi- 
I  ment. 


T.H.NeUl I  Ltcol.6thCav. 

Alexander  Piper 1  Mi^or  4th  Art  . 

£.  B.  Beaumont i  Capt  4th  Cav  . 

R.  H.Hall I  Capt  10th  Inf.. 

W. 3L  Wherry i  Capt. 6th  Inf . .. 

It  F.  O'Beime I  Capt  2Ut  Inf. . 

S.M.  Mills I  Utlt  5th  Art  . 

C.P.Miller Utlt  4th  Art.. 

L.  H.  Walker |  Ut  U.  15th  Inf. 

A.  L.Morton i  Utlt  5th  Art.. 

A.  E.  Wood   Utlt  4th  Cav.. 

W.P.DuvaU Utlt  5lh  Art.. 


E.  E.  Wood  ... 
D.D.Johnson. 
H.  A.  Reed.... 
G.B.  Davis... 


lat  It  eth  Cav  . 
Ut  It  5th  Art. . 
Ut  It  9d  Art. . 
let  It  5th  Cav  . 


IraMcNatt 2d  It  3d  Art.. 

O.L.  Hein 2d  It  1st  Cav  . 

R.  A.Ives '  2d  It  5th  Art.. 

C.A.PosUey 1  9d  It  3d  Art.. 

E.  Z.  Steever,  jr '  ad  It  3d  Cav  . 

W.aWyatt I  ad  It  9th  Inf.. 

WaUaoeMott I  2d  Itbthlnf., 

T.O.Townaend !  ad  It  6th  Inf.. 

W.H. Coffin I  ad  It  5th  Art.. 

G.F.E. Harrison 1  ad  It  ad  Art.. 

O.B.Mitcham 2d  It  4th  Art.. 

T.H. Bliss 1  ad  ItUt  Art.. 


Duty. 


Commandant  of  cadets  and  instructor  of  cavalry,  artlBtf! 

apd  infantry  tactics. 
Assistant  instructor  of  artillery  taoties. 
Asaistant  instructor  of  cavalry  tactics. 
Adjutant  of  MiliUry  Academy,  librarian,  &o. 
AssisUnt  aiBntaot-general  Department  West  Poiot;  li*' 

accounted  for  as  ald-de-camp  to  General  Schofleld. 
Disbursing  officer  Military  Academy;  also  acooonted  tev 

aid-de^^mp  to  General  schofteld. 
Treasurer  and  acting  aasistant  qoartermaster  and  setit; 

commissary  snbaistenoe  for  battalion  of  cadets. 
Acting  assistant  quartermaster  of  Academy  and  pott 
AssisUnt  instructor  of  infantry  taotioa. 
Assistant  iostrnotor  department  of  tactica. 

Do.  *^ 

Acting  commissary  subsistence  and  aoUng  aasistaot  prwf- 

sor  of  mathematics. 
Asaistant  professor  of  French  language. 
Aasistant  professor  of  chemistry. 
Aasistant  profeaaor  of  drawing. 
Assistant  professor  of  Spanish  language  and  acting  v^ 

ant  professor  of  chemistry. 
Aasistant  Instructor  department  of  tactic*. 

Do. 
Assistant  professor  of  law. 
Acting  assisunt  professor  of  mathematics. 

Acting  aasistant  professor  of  chemistry. 
Acting  assistant  professor  of  mathematiea. 
Acting  assistaut  professor  of  drawing. 
Acting  assistant  professor  of  French langnage. 

Do. 
Acting  assistant  professor  of  Spanish  language. 
Acting  assistant  proleasor  of  French  language. 
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Line  officers  on  recruiting  service  June  30, 1877. 


Name. 


J.I.Gregg 

A.  R.  Chaffee 

W.McCleave 

J.  O.  MeAdaros  . . . 
Emmet  Crawford  . 

L.  O.Parker 

W.  C.  Forbueh  . . . . 

Bvron  Dawdon 

S.L.  Wood  ward... 

D.S.  Stanley 

J.B.Tard 

E.G.Ba8h 

W.N.TiBdall 

W.  P.  Drum 

J.F.Kent 

W.H- Powell 

Samael  Ovenshine 

RRSarag© 

W.W.  Rogers 

M.H.Stacey 

J.T.MoQirinU.... 

R.L.  Morris 

Lloyd  Wheaton... 

C.I^.Gray 

W.W.Dangherty. 

D.M.L<^ 

Daniel  Robinson . . 

J.E.Qaentin 

LM.  O'Brien 

(}.  K.  Spencer 

H.  R  BrinkerhofT . 

Charles  Bird 

W.N.Saee 

Merrilt  Barber  . . . 
J.M.R08S 


Rank  and  regi- 
ment. 


Station. 


Colonel  8th  Cav. I  Saint  Louis  barracks,  Ko  . . 


Capt  6thCaT... 
Capt  8th  Cav... 
1st  It.  3d  Cav... 
Istlt  3d  Cav... 
Istlt.  4thCav... 
lstlt.  5thCav... 

1st  It.  9th  Cav. . 
1st  It.  10th  Cav. 


New  York  City,  N.Y 

Saint  Louis  bajracks,  Mo  . 

do 

do.; 

Boston,  Mass 

Saint  Ivouis  barracks.  Mo  . 


Duty. 


!  Indianapolis,  Ind 

I  Saint  Loais  barracks,  Mo . 


Colonel  sad  Inf..,  New  York  City,  N.  Y 


M^Jor  20th  Inf.. 
Capt  10th  Inf... 
Capt  Ist  Inf.... 

Captadinf 

Capt3dlnf 

Capt  4th  Inf. . . 
Capt  5th  Inf.... 
Capt 8th  Inf.... 
Istlt9thlnf  ... 
Capt  13th  Inf... 
Capt  13th  Inf.. 
Capt  18th  Inf... 
Capt  30th  Inf.*. 
1st  It  25th  Inf... 
Ist  It  2M  Inf.. 


Capt  6th  Tnf  . 
Ist  It  7th  Inf.. 
1st  It  14th  Inf 
1st  It  17th  Inf. 
2d  It  19th  Inf. . 
Ist  It  15th  Inf. . 


Colambns  barracks.  Ohio. 

Fort  Colnmbns,  N.  Y 

Cincinnati,  Ohio , 

Boston,  Mass , 

New  York  City,  N.Y.... 

Baff*lo,N.Y 

Baltimore,  Md 

Saint  Loais,  Mo 

Indianapolis,  Ind 

Jersey  City,  N.J 

Cleveland,  Ohio 

New  York  City,  N.  Y 

Chicago.  HI , 

Nashville,  Tenn 

Now  York  CitT,  N.  Y 


Colnmbos  barracks,  Ohio . 
! do 


.do. 
.do. 
.do. 
.do. 


1st  It  23d  Inf. , 
1st  It  11th  Inf  . 
Ist  It  16th  Inf. . 
1st  It  31st  Inf. . 


Fort  Colambus,  N.  Y  , 

do 

do • 

do V , 


Snperinteudent  mounted  re- 
cruiting service. 
In  charge  of  rendezvous. 
On  duty  at  depot 

Do. 

Do. 
In  charge  of  rendezvous. 
Acting  commissary  of  subsis- 
tence at  depot 
In  charge  of  rendezvous. 
Acting  assistant  quartermas- 
ter at  depot 
Superintendent    general   re- 
cruiting service. 
Commanding  depot. 

Do. 
Ih  charge  of  rendezvous. 

DoV 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 
Acting  assistant  adj  n  tant-gen  • 
era!  to  superintendent  gen- 
eral recruiting  service. 
On  duty  at  depot 

Do. 

Do. 

Do. 

Do. 
Acting  assistant  quartermas- 
ter and  acting  commissary 
subsistence  at  depot. 

Do. 
On  duty  at  depot. 

Do. 

Do. 


Line  offl^iere  on  miscellaneous  detached  duty  June  30, 1877. 


Name. 

C.C.Wolcott 

T.G.  Pitcher 

T.L.  Crittenden... 

Thomas  H.  Bradley 
O.M.RandaU 

J.L.Bullis 

R.  H.Pratt... 

I.M.Le6 

C.  A.  Johnson 


Rank  and  regi- 
ment. 


Ist  It  3d  Art.... 
Colonel  1st  Inf. . 
Colonel  17th  Inf 

lstlt2lstlnf... 
Capt  23d  Inf.... 

lstltS4thInf.. 
1st  It  10th  Cav.. 
Istlt  9thlDf... 
1st  It  14th  Inf . . 


Station. 


Washington,  D.C. 
■.'.'.''.'do!;.*"*.*."I/.! 


.do. 


Red  Cloud  agency.  Dak  . 


In  the  field,  Texas 

Saint  Augustine,  Fla 

Spotted  Tail  agency,  Dak  . 
Red  Cloud  agency,  Dak . . . 


Adjotavt-Gbneral's  Ofhcr, 

Washington,  D.  O.,  February  18. 1878. 


Duty. 


On  duty  in  Navy  Department. 
Gk>vemor  of  Soldiers*  Home. 
Settling  Montana  and  Dakota 

war  claims. 
On  duty  in  War  Department. 
On  duty  in  connection  with 

Indian  aflklrs. 
Commanding  Indian  scouts. 
In  charge  of  Indian  prisoners. 
Acting  Indian  agent 


E.  D.  TOWNSEND, 

A  djutanU  General 
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45th  Conobess,  \    HOUSE  OF  EEPRESENTATIVES.    <  Ex.  Doo. 
2d  Session.       i  \    No.  56. 


IMPROVEMENT  OF  THE  "GUT"  OPPOSITE  BATH,  ME. 


LETTER 

FROM 

THE    SECRETARY    OF    WKU, 

TRANSMITTINa 

Beport  of  Engineer  upon  the  improvement  oj  the  ^^Oui^  opposite  Bath^  Me. 


February  27,  1878.— Referred  to  the  Committee  oa  Commerce  and  ordered  t^  be 

printed. 


War  Department, 
WaHhiiifjton  City,  February  26,  1878. 
The  Secretary  ot  War  lias  tne  honor  to  transmit  to  the  Hoase  of  Rep- 
resentatives, in  compliance  with  the  resolution  of  the  13th  instant, 
report  of  Lieat.  Col.  George  Thorn,  Corps  of  Engineers,  as  to  the  neces- 
sity of  further  improvement  to  the  ^'Out"  opposite  Bath,  Me.,  with 
letter  of  the  Chief  of  Engineers  submitting  the  same. 

GEO.  W.  McCRART, 


The  Speaker  of  the  House  of  Bepresentatives. 


Secretary  of  War. 


Offigb  of  the  Chief  of  Engineers, 

Washington,  D.  C,  February  26, 1878. 

Sir:  I  have  to  acknowledge  the  reference  to  this  office,  on  the  14th 
Bstant,  of  the  resolution  of  the  House  of  Representatives  of  the  13th 
nstant,  ^Hbat  the  honorable  Secretary  of  War  furnish  to  this  House 
nformation  as  to  the  necessity  of  further  improvement  to  the  ^  Gut ' 
opposite  Bath,  Me.,  and  the  amount  of  appropriation  reqnired  for  that 
lorpose,  said  locality  having  heretofore  been  surveyed,"  and  in  com- 
diance  therewith  to  submit  the  inclosed  copy  of  a  report  on  the  subject 
^m  Lieut.  Col.  George  Thom,  Corps  of  Engineers,  to  whom  it  was 
^erred,  and  which,  it  is  believed,  will  afford  the  desired  information. 

Colonel  Thom  says  that  the  improvements  heretofore  made  by  the 
Inited  States  at  thip  locality  have  benefited  the  commerce  and  naviga- 
Ion  so  much,  and  have  given  such  an  impetus  thereto,  that  further  im- 
movement  is  desired.  His  estimate  for  this  further  improvement,  which 
(insists  of  dredging,  widening  the  passage  through  Unner  H^^M^Jp 


2         IMPROVEMENT   OF   THE    "gUT"   OPPOSITE   BATH,    MAINE. 

and  breaking  ap  aad  removing  a  sunken  ledge  from  the  channel  on  the 
north  and  east  side  of  Marsh  Island,  is  $17,000. 

The  resolution  of  the  House  of  Representatives  is  herewith  respect- 
fully returned. 

Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier- General  anH  Chief  of  Engineers. 
Hon.  Geoege  W.  McCrary, 

Secretary  of  War, 


United  States  Engineer  Office, 

Portland,  ifc,  February  21,  1878. 

General  :  I  have  the  honor  t^  acknowledge  the  receipt  of  depart- 
ment letter  of  the  15th  instant,  furnishing  for  my  information  and  a 
report,  the  resolution  of  the  House  of  Representatives,  of  February  13, 
1878,  calling  upon  the  honorable  Secretary  of  War  for  "  information  as 
to  the  necessity  of  further  improvement  to  the  ^  Gut '  opposite  Bath,  Me^ 
and  the  amount  of  appropriation  required  for  that  purpose,  said  locality 
having  heretofore  been  surveyed,''  and,  in  compliance  therewith,  to 
report  as  follows : 

^^The  Gut,"  so  called,  is  a  part  of  Back  Biver,  which  is  a  tidal  river 
about  nine  miles  in  length  connecting  the  Kennebec  Biver  at  Bath,  Me., 
with  the  tidal  waters  of  the  Sheepscot  Biver  to  the  eastward  of  it.  It  is 
navigable  for  small  steamers  and  other  vessels  of  light  draught,  and 
affords  a  short  communication  between  the  Kennebec  Biver  and  the 
towns  of  Westport,  Wiscasset,  Boothbay,  Southport,  and  other  places 
on  and  near  the  waters  of  the  Sheepscot.  At  ^'  the  Gut "  (or  more  com- 
monly called  the  "  Upper  Hell  Gate"),  which  is  about  two  miles  distant 
from  the  city  of  Bath,  the  navigation  of  this  river  has  already  been  very 
much  improved  in  its  most  difficult  places  under  appropriations  made 
therefor,  by  Congress,  in  1870  and  1871,  amounting  to  $16,500.  On  re- 
ferring to  my  annual  report  of  1873,  it  will  be  seen  that  these  appropri- 
ations have  been  applied  to — 

1.  The  breaking  up  and  removal  of  Boiler  Bock  (a  large  and  very 
dangerous  rock  in  mid-channel  at  the  Upper  Hell  Gate,)  so  as  to  have  a 
depth  of  10  feet  at  mean  low- water,  or  16^  feet  at  mean  high-water. 

2.  The  breaking  up  and  removal  of  a  ledge  between  Boiler  Bock  and 
the  north  shore,  to  a  depth  of  9  feet  at  mean  low-water. 

3.  The  removal  of  two  wrecks  of  vessels  lying  in  mid-channel  above 
and  near  Upper  Hell  Gate. 

4.  Dredging  a  channel  through  the  bar  next  above  Upper  Hell  Gate 
to  a  width  of  100  feet,  and  a  depth  of  10  feet,  at  mean  low-water,  or  16} 
feet  at  ordinary  high-water. 

5.  The  breaking  up  aud  removal  of  points  of  ledge  which  projected 
into  the  river  from  its  southern  shore  at  the  Upper  Hell  Gate,  whereby 
its  water-way  has  been  much  increased,  and  the  velocity  of  the  earreoti 
much  diminished.  This  work  was  completed  in  1872;  atd  tte  improve- 
ments have  benefited  the  commerce  and  navigation  of  this  river  to 
such  an  exteat,  and  have  giv^u  soch  an  impetus  thereto^  thaA  those  who 
are  interested  therein  are  now  very  desiroas  of  having  mom  w«rk  done 
for  its  further  improvexoe&t,  as  follows,  viz:  1st,  to  have  the  sfecmi  next 
above  Upper  Hell  Gate  excavated  ta  a  depth  of  12  feet  aA  iMaa  low- 
water  ;  2d,  to  have  the  passage  through  Upper  Hell  Gaile  opeaed  to  a 
still  greater  width  so  as  to  diminish  the  velocity  of  the  carrent ;  and, 
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3d,  to  have  some  projecting  points  of  ledges  and  snuken  rocks  below 
Boiler  Bock,  broken  up  and  removed  so  as  to  render  safe  and  practica- 
ble the  direct  channel  on  the  northward  and  eastward  of  Marsh  Island 
and  thereby  avoid  the  present  crooked  channel  sooth  of  the  island. 

In  the  absence  of  special  surveys  to  ascertain  with  great  accuracy 
the  extent  and  probable  cost  of  this  additional  work  for  the  further  im- 
provement of  this  river  at  the  Gut  (so  called)  opposite  Bath,  Me.,  the 
following  approximate  estimate  of  cost  is  submitted,  viz : 

1.  For  dredgiDg  sboal  above  Upper  Hell  Gate  to  a  depth  of  12  feet  at  mean 

low- water,  20,000  cabic  yards,  at  30  cents  per  cubic  yard |6, 000  00 

2.  Widening  the  passage  throngh  Upper  Hell  Gate,  1,000  cubic  yards  of  ledge 
excavation,  at  |4  per  cubic  yard 4,000  00 

3.  Breaking  up  and  removing  160  cubic  yards  of  sunken  ledge  from  the 
channel  on  the  north  and  east  side  of  Marsh  Island ,  at  $35 5, 600  00 

4.  For  engineering  expenses  and  other  contingencies,  say 1,400  00 

Total 17,000  00 

On  making  inquiry  of  those  who  are  best  informed  in  regard  to  the 
nature  and  extent  of  the  navigation  and  commerce  of  this  river  and  to 
what  extent  the  public  interests  would  be  benefited  by  the  further  im- 
provement of  the  river  as  proposed,  the  following  information  has  been 
received,  viz:  "This  is  the  principal  route  of  travel  to  and  from  the 
towns  of  South  Bristol,  Boothbay,  Southport,  Westport,  and  George- 
town. The  growth  of  the  oil  and  fishing  business  has  added  largely, 
during  the  past  ten  years,  to  the  population  and  business  of  these 
towns,  more  especially  to  Bristol  and  Boothbay ;  and  the  latter  place  is 
most  extensively  resorted  to  by  pleasure  travelers  in  the  summer  sea- 
son. The  Eastern  Steamboat  Company  has  for  several  years  run  a  line 
of  boats  between  Bath  and  Boothbay,  running  two  steamers  daily  dur- 
ing the  summer  season,  and  one  daily  for  the  rest  of  the  year.  Their 
business  amounts  to  20,000  to  22,000  passengers  each  season,  and  the 
principal  mails  go  by  them.  During  the  summer  months  a  steamer 
runs  from  Augusta  to  Boothbay  by  this  route.  Coasting  vessels  bound 
east  from  the  Kennebec,  if  not  of  too  large  size,  use  this  passage  as  it 
lessens  the  distance  very  materially.  All  the  traffic  between  the  towns 
on  the  Kennebec  and  those  mentioned  above,  which  is  very  considera- 
ble, goes  by  this  route. 

The  large  lumber  mills  at  Wiscasset  and  Westport  are  supplied  with 
logs  from  the  Kennebec,  which  all  go  through  Hell  Gate  passage  by 
means  of  tug-boats. 

Very  respectfully,  your  obedient  servant, 

GEO.  THOM, 
Lieutenant-Colonel  of  Engineers^  Bvt.  Brig.  Oen.j  U.  6'.  A. 

Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers^  United  States  Army j  Washingtonj  D.  C. 

O 
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PfiOPOSED  BRIDGE  OVER  THE  SAGINAW  BIVEE. 


LETTER 


FBOM 


THE    SECRETARY    OF    WAU, 


TRANSMITTINO 


Report  relative  to  bridge  proposed  to  he  constructed  over. the   Saginaw 

River. 


February  28,  1878.— Referred  to  the  Committee  on  Commerce  and  ordered  to  be 

printed. 


War  Department, 
Washington  City,  February  28,  1878. 
TJhe  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of  Kep- 
resentatives,  in  response  to  the  resolution  of  the.  House,  dated  February 
5, 1878,  a  copy  of  a  report  of  Maj.  F.  Harwood,  Corps  of  Engineers, 
relative  to  the  bridge  proposed  to  be  constructed  over  the  Saginaw 
Biver,  at  East  Saginaw,  Mich.,  with  letter  of  the  Chief  of  Engineers  sub- 
mitting the  same. 

GEO.  W.  MoCRAEY, 
Secretary  of  War. 
To  the  Speaker  of  the  House  of  Representatives. 


Office  of  toe  Chief  of  Engineers, 

Washington,  D.  C,  February  27, 1878. 

Sir  :  I  beg  leave  to  return  herewith  the  preamble  and  resolution  of 
the  House  of  Representatives  of  the  5th  instant,  in  relation  to  the  con- 
struction of  a  bridge  across  the  Saginaw  Elver,  within  the  limits  of  the 
city  of  East  Saginaw,  and  requesting  the  Secretary  of  War  to  inform 
the  House  ^^  whether  said  proposed  bridge  will,  if  built,  cause  an  obstruc- 
tion to  the  navigation  of  said  river,"  which  was  referred  to  this  ofiBce, 
and,  in  order  to  comply  with  its  provisions,  to  submit  herewith  a  copy 
of  a  report  on  the  subject  from  Maj.  F.  Harwood,  Corps  of  Engineers, 
the  officer  in  charge  of  the  improvement  of  that  river. 

Major  Harwood  has  given  the  question  due  consideration,  and  his  re- 
I>ort  will  afford  all  the  information  attainable  in  reference  to  it.  He  is 
of  opinion  that  the  proposed  bridge  will  obstruct  the  navigation  of 
the  river,  particularly  as  regards  the  passage  of  tows.    There  are  three 
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otber  bridges  which  offer  much  more  serious  obstractions,  however,  to 
navigation  than  that  proposed  to  be  built,  and  this  latter,  except  from 
its  proximity  to  the  Geuesee-street  bridge,  he  thinks,  would  not  be 
more  objectionable  than  any  of  the  other  five  bridges  now  spanning  the 
Sagiuaw  River. 

Ver^'  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier- General  and  Chief  of  Efigineers, 
Hon.  Geo.  W.  McCrary, 

Secretary  of  War, 


bridge  proposed  to  be  constructed  over  the  saginaw  river 
within  the  limits  of  east  saginaw,  mich. 

United  States  Engineer  Office, 

Detroit^  Mieh.y  February  20,  1878. 

General  :  Upon  receipt  of  yoitr  instructions  of  the  7th  instant,  to 
make  an  early  and  detailed  report  upon  the  subject-matter  of  the  pre- 
amble and  resolutioti  of  the  House  of  Kepresentatives  dated  February  5, 
1873,  and  relating  to  the  proposed  construction  of  a  bridge  over  the 
Saginaw  River,  within  the  limits  of  the  city  of  East  Saginaw,  I  immedi- 
ately instituted  a  careful  investigation  of  the  matter  in  question,  and 
now  have  the  honor  to  embody  the  result  of  my  inquiry  in  the  followiug 
report. 

The  city  of  East  Saginaw,  with  a  population  of  about  17,000  inhabitants, 
having  by  a  popular  majority  of  662,  in  a  total  vote  of  1,456,  demanded 
a  free  bridge  over  the  Saginaw  River,  traversed  at  present  only  by  means 
of  toll  bridges,  the  city  authorities  have  taken  active  measures  for  tbe 
establishment  of  such  a  bridge,  which  is  the  one  called  into  question  by 
the  resolution  of  the  House  of  Representatives,  upon  which  I  am  called 
upon  to  report.  The  bridge  is  now  under  contract,  and  work  upon  it  is 
expected  to  begin  within  a  few  days  from  this  date. 

It  is  proposed  to  be  located  at  the  foot  of  Johnson  street,  East  Sag- 
inaw, at  a  distance  of  871.32  feet  from  the  Geuesee-street  foot  and  wagon 
toll-bridge,  immediately  above  it,  and  2,479  feet  from  the  Flint  ami 
P^re  Marquette  Railroad  bridge,  which  is  the  next  bridge  below  tbe 
proposed  site.  The  Saginaw  River  is  at  present  bridged  five  times 
within  a  distance  of  2.538  miles,  comprised  within  the  corporate  limits 
of  East  Saginaw  and  Saginaw  City,  either  or  both.  These  bridges  may 
be  enumerated  as  follows,  beginning  up  stream  and  following  down— 

1st.  Mackinaw-street  bridge,  a  highwa3^  toll-bridge,  connecting  Mack- 
inaw street,  in  Saginaw  City,  with  the  southerly  wards  of  East  Sag- 
inaw. 

2d.  Bristol-street  bridge,  4,900  feet  farther  down  stream,  commonly 
called  Middle  bridge,  a  highway  toll-bridge  connecting  Bristol  street^ 
East  Saginaw,  with  Saginaw  City. 

3d.  Emmerson-street  bridge,  2,450feet  down  stream  from  Bristol-street 
bridge,  a  railway  bridge  not  in  use,  and  of  which  the  draw  stands  con- 
stantly open,  but  which  it  is  understood  to  be  tbe  purpose  of  those  in- 
terested to  establish  as  a  free  highway-bridge  in  the  event  of  failure  to 
establish  the' proposed  new  bridge  at  Johnson  street,  now  in  question. 

4th.  Genesee-street  bridge,  2,700  feet  down  stream  from  the  Emmer- 
son-street bridge,  a  highway  toll-bridge  conaecting  the  mercantile  center 
of  East  Saginaw  with  the  northerly  suburbs  of  Saginaw  City.  I'his 
bridge  is  at  present  the  main  avenue  of  communication  across  the  river 
at  East  Saginaw. 
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5tb.  The  Flint  and  P^re  Marquette  Railway  bridge,  3,350  feet  down 
Btream  from  the  Genesee-street  bridge,  used  exclusively  for  the  traffic  of 
the  Flint  and  Pfere  Marquette  Railway,  and  the  draw  of  which  is  kept 
open  excepting  during  the  passage  of  railway  trains. 

All  these  bridges  were,  from  time  to  time,  built  under  the  laws  of  the 
State  of  Michigan,  their  location  being  approved  by  the  supervisors  of 
Saginaw  County,  and  their  draw-dimensions  uniformly  regulated  by  law. 
Each  has  a  pivot-draw,  with  draw-intervals  of  not  less  than  seventy  feet 
in  the  clear,  for  the  accommodation  of  general  commerce ;  and  adjacent 
to  one  or  the  other  of  the  draw-spans  what  is  known  as  a  rafting-i^pan, 
one  hundred  and  fifty  feet  in  the  clear,  for  the  accommodation  of  the 
rafting  interest. 

Turning  now  from  these  general  statistics  to  the  particular  reach  of 
the  river  called  in  question  by  the  proposed  construction  of  a  bridge 
at  Johnson  street,  there  is  first  to  be  noted  that,  between  the  Genesee- 
street  bridge  on  the  one  hand  and  the  Flint  and  P^re  Margueritte  Rail- 
way bridge  on  the  other,  there  is  a  clear  straight  reach  of  river  of  un- 
varying regimen,  bounded  on  either  hand  by  nearly  parallel  lines  of 
docks.  The  sketeh  herewith  appended,  showing  the  location  of  the 
several  bridges  hereinbefore  mentioned,  which  is  taken  from  a  printed 
map  of  East  Saginaw,  reproduces  an  error  in  that  map  as  regards  the 
reach,  and  does  not  show  the  dock-lines  with  the  uniform  front  they  ac- 
tually present. 

The  flow  of  the  river  through  this  reach  is  uniformly  varied  according 
to  the  state  of  the  current,  the  axis  of  which  is  nearly  coincident  with 
the  axis  of  the  river  in  the  reach,  until  it  strikes  a  middle-ground  which 
crops  out  below  the  site  of  the  proposed  bridge.  Between  this  site  and 
Genesee-street  bridge  there  is  a  clear  and  unobstructed  water  way,  of 
nearly  uniform  depth  from  bank  to  bank,  varying  irom  about  10  to  about 
14  feet,  as  shown  by  a  sketch  furnished  by  the  city  surveyor  of  East 
Saginaw,  which  is  herewith  appended. 

The  relative  dimensions  and  positions  of  the  piers  and  spans  of  the 
Genesee-street  bridge  and  those  of  the  proposed  Johnson-street  bridge 
will  evidently  have  an  important  bearing  on  the  question  of  to  what  ex- 
tent additional  obstructions  to  navigation  would  be  offered  by  the  latter. 
The  city  authorities  of  East  Saginaw,  with  eminent  wisdom,  and  ap- 
parently with  a  view  to  reducing  to  a  minimum  whatever  obstructions 
may  be  unavoidable,  have  decided,  in  the  proposed  new  bridge,  to  fol- 
low  exactly  in  plan  the  trace  of  the  Genesee-street  bridge,  immedi- 
ately above.    We  have,  therefore,  for  comparison,  in  studying  the  ques- 
tion of  obstruction,  the  following  data : 
Width  of  river  between  the  dock-lines  at  the  Genessee-street 

bridge. 434  feet. 

Width  of  river  between  the  dock  lines  at  Johnson  street 465  feet. 

BRIDGE-DIMENSIONS. 

Oenesee  street. 

Bast  approach.  Water  street  to  dock-line 148  feet. 

3wing,    191Jfeet. 

Sast  span  (raftingspan) ISOfeet. 

kVest  span 62  feet. 

^est  approach 183  feet. 

Johnson  street. 
Zast  approach,  Water  street  to  dock-line 148  feet. 
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Swing 192  feet 

East  span  (raftiog-span) 150  feet 


l^feet 


West  span... {liM 

West  approach  « 198feet 

It  is  thus  seen  that  the  river-faces  of  the  abntments  and  the  axis  of 
the  piers  of  the  respective  bridges,  being  in  prolongation  of  each  other 
severally  and  in  direction  parallel  to  the  axis  of  this  straight  reach  of 
river,  whatever  obstrnction  may  be  offered  by  any  abutment  or  pier  of 
the  proposed  new  bridge,  in  that  section  of  the  bridge  which  will  be 
commonly  passed  in  navigation,  is  covered  by  the  corresponding  abat- 
ment  or  pier  of  the  Geneseestreet  bridge,  immediately  above,  and  the 
slning  inflnence  on  halls  of  pier-eddies  and  reflnx  currents  incidental 
to  the  interposition  of  bridge-piers  and  abutments  is  in  this  case  re- 
duced to  a  minimnm. 

In  considering  the  question  of  probable  obstruction  incidental  to  the 
interposition  of  this  proposed  new  bridge  at  the  foot  of  Johnson  street, 
we  are  called  npon  to  study  it  in  the  light  of  the  two  separate  and  dis- 
tinct methods  of  passing  bridges  practiced  by  rafts  of  logs  on  the  one 
hand  and  tows  of  vessels  on  the  other.  The  rafting  interest  and  the 
vessel  and  barge  interest  are  afifected  in  entirely  dissimilar  manners  by 
bridge  obstructions. 

To  pass  a  raft  of  logs  through  a  bridge  (and  these  rafts  are  some  of 
them  hundreds  of  feet  in  length  and  extremely  difficult  to  handle)  the 
tug  which  has  the  raft  in  tow  throws  oft  her  line  just  as  the  raft  is 
about  to  enter  the  rafting-span  of  the  bridge. 

The  raft,  thus  abandoned  to  the  current  and  proceeding  with  a  veloc- 
ity due  to  it  and  the  living  force  imparted  by  the  tug  before  casting 
loose,  proceeds  on  its  way  uudeviatingly,  while  the  tug,  passing  the  draw, 
meets  the  raft  again  as  its  head  emerges  from  the  rafting-npan  on  the 
opposite  side  of  the  bridge,  makes  fast  the  line  again  and  resumes  tow- 
ing. With  very  long  rafts,  however,  and  particularly  ^hen  the  current 
is  swift,  the  tail  of  the  raft  does  not  always  pass  the  bridge  intact,  bat, 
notwithstanding  every  precaution  and  all  the  skill  and  energy  of  the 
tenders,  will  double  up,  and,  engaging  on  the  ice  breakers  of  the  piers, 
the  raft  is  broken  up  and  logs  more  or  less  in  number  go  adrift. 

It  is  true  that  most  of  these  logs  are  recovered,  but  not  without  ft 
'considerable  expenditure  of  time  and  money,  all  of  which  goes  to 
enhance  the  cost  of  log-running  and  is  prejudicial  to  the  timber  inter- 
ests generally.  It  would,  then,  naturally  appear  that  every  additional 
bridge  would  be  an  additional  obstacle  to  the  log-ruutiers.  Ou  the  con- 
trary, however,  Mr.  A.  P.  Brewer,  an  expert  in  log-running — having  been 
a  contractor  in  that  business  for  many  years — testiheR  that,  as 'a  general 
rule,  he  finds  the  bridge-piers  an  accommodation  instead  of  a  hinderanoe, 
in  that  they  act  as  sheer-booms  in  straightening  out  the  raft.  From 
this  point  of  view,  the  proposed  Johnson-street  bridge  being  only  871^ 
feet  from  the  Genesee-street  bridge,  it  would  appear  that  a  raft  onoe 
passing  safely  either  bridge  would,  by  the  fender-action  of  the  piew 
of  that  bridge,  be  so  straightened  out  that  before  it  could  again  begin 
to  double  it  would  have  passed  the  rafting-spau  of  the  other  in  safety. 
I  therefore  conclude  that  in  the  matter  of  passing  rafts  no  material 
addition  to  obstructions  already  existing  would  be  offered  by  the  pro- 
posed Johnson-street  bridge. 

With  regard,  however,  to  the  passage  of  tows  of  vessels,  and  mote 
especially  tows  of  two  or  more  of  the  unwieldy  lumber-barges  com- 
monly navigating  the  Saginaw  Eiver,  the  case  is  to  my  mind  somewbal 
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different.  It  is  well  known  in  fact,  and  readily  accounted  for,  that  with 
every  vessel  in  a  tow  immediately  after  passing  a  bridge  there  is  a  tend- 
ency to  sheer,  which  tendency  must  be  met  by  a  vigorous  use  of  the 
helm  and  lively  handling  of  the  tug  having  control  of  tbe  tow.  Nor 
can  this  action  of  the  eddy  and  reflex  current,  produced  by  bridge-piers, 
be  always  effectively  counteracted  at  once,  particularly  in  the  case  of  a 
tow  of  several  large  lumber-barges,  vessels  particularly  difficult  to  han- 
dle, and  unusually  slow  in  minding  their  helm.  It  is  a  question  in  my 
mind  whether,  with  these  bridges  situated  so  closely  together,  it  will  be 
possible  for  a  barge,  having  taken  a  sheer  in  passing  one,  to  be  gotten 
under  control  before  passing  the  draw  of  the  other,  and  unless  she  does 
enter  the  second  draw  straight,  owing  to  her  great  bulk,  damage  is  cer- 
tain to  occur  either  to  the  vessel  or  the  bridge,  or  both.  It  does  cer- 
tainlj  appear  to  me,  then,  that  the  Johnson  street  bridge  is  likely  to 
act  as  an  obstruction  ta  navigation  in  this  manner.  If,  then,  this  be 
the  case,  the  next  important  point  is  to  know  how  many  vessels,  in  the 
course  of  a  season,  are  apt  to  be  imperiled  in  this  manner. 

In  answer,  I  respectfully  refer  to  the  statement  of  tbe  keeper  of  the 
Oenesee-street  bridge,  appended  and  marked  ^^  A,''  by  which  it  appears 
that  5,538  vessels  of  all  classes,  excluding  rafts,  passed  his  bridge  from 
April  to  December  (inclusive),  1877. 

Of  course,  all  of  these  vessels  were  not  of  a  character  to  be  partic- 
ularly imperiled  in  passing  a  draw,  but  this  statement  will  form  a  basis 
upon  which  the  honorable  Secretary  of  War  may  form  a  judgment  as 
to  what  amount  of  commerce  would  be  more  or  less  affected  by  the  estab- 
lishment of  the  bridge  in  question. 

The  only  remaining  manner  that  occurs  to  me  in  which  the  proposed 
bridge  could  become  an  obstacle  to  navigation,  would  be  by  the  forma- 
tion of  bars  at  the  tail  of  its  piers.  This  not  having  occurred  to  any 
appreciable  extent  in  tbe  case  of  the  Genesee-street  bridge,  and  the 
initial  conditions  at  Johnson-street  being  entirely  similar,  I  do  not  con- 
sider any  such  objectionable  formation  to  be  at  all  probable,  particularly 
as  the  piers  of  the  proposed  bridge  in  '^he  position  of  the  water-way  most 
uavigated  are  located  so  judiciously  that  the  probability  of  any  such 
action  in  conjunction  with  that  of  the  piers  of  the  Genesee-street  bridge 
IS  reduced  to  a  minimum. 

Having  then  viewed  the  matter  in  every  respect,  I  have  to  conclude 
that  while  in  the  abstract  every  bridge  is  more  or  less  an  obstruction  to 
navigation — while  the  more  bridges  there  are  to  a  given  reach  of  river 
the  greater  the  degree  of  obstruction,  and  while  the  nearer  any  two 
bridges  are  to  each  other,  within  certain  limits,  the  more  difficult  the 
passage  of  the  two  by  tows  will  be — there  are  neverthless,  in  the  particu- 
lar instance  upon  which  I  am  called  upon  to  report,  certain  mcnlifjing 
circumstances  which  bring  the  matter  to  judgment  in  a  different  light 
than  that  in  which  it  would  appear  if  only  to  be  dealt  with  in  the  ab- 
stract. 

I  also  found  at  the  very  beginning  of  my  investigation  the  matter  in 
question  so  encumbered  with  local  issues,  with  which,  of  course,  it  is  not 
my  province  to  deal,  that  it  was  almost  impossible  to  get  unbiased  evi- 
dence bearing  on  points  of  engineering,  whereby  to  form  a  professional 
conclusion  on  the  subject  forwarded  to  me  for  report  which  should  not 
l>ear  the  impress  of  the  existing  local  agitation. 

I  trust  that  the  data  and  conclusions  contained  in  this  report  will  en- 
2^ble  the  Hon.  Secretary  of  War  to  form  a  clear  judgment  of  the  merits 
of  the  case  from  an  engineering  point  of  view.  Tbe  obstructions  to  navi- 
gation offered  by  the  five  bridges,  heretofore  enumerated,  traversing  the 
river  within  a  distance  of  2,538  miles,  are  already  formidable. 
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Whether  the  addition  of  another  bridge  will  form  any  material  addi- 
tion to  theexisting  obstacles  to  navigation  is  an  open  question.  Whether 
the  location  of  this  bridge  in  the  immediate  vicinity  of  the  Genesee-street 
bridge  is  particularly  objectionable  in  an  engineering  point  of  view  is 
&lso  a  question  of  like  character.  There  is  much  to  be  said  on  both 
sides  of  each  of  these  questions,  and  in  this  report  I  have  endeavored 
faithfully  to  present  every  point  which  could  possibly  throw  light  on  any 
portion  of  the  snbject. 

In  conclusion,  I  have  only  to  say,  that,  of  the  five  existing  bridges, 
three  at  least  appear  to  me  much  more  objectionable  than  the  one  pro- 
posed to  be  built,  considered  either  by  itself  or  in  connection  with  its 
near  neighbor,  theGeneseestreet  bridge.  I  refer  (see  tracing  herewith 
appended)  to  the  Mackinaw-street  bridge,  on  account  of  position  in  a 
curve,  with  projecting  docks  below;  to  the  Emmerson-street  bridge,  situ- 
ated in  a  curve,  where  long  tows  hare  to  approach  from  up-stream  on  a 
curve,  and  obliquely  to  the  axis  of  the  bridge,  and  to  the  Flint  and  Pfere 
Marquette  Railway  bridge,  which  is  situated  just  above  a  formidable 
bar,  which  must  be  turned  on  a  short  curve,  immediately  after  passing 
the  bridge,  in  going  down  stream. 

The  proposed  Johnson-street  bridge,  on  the  other  hand,  is  located  in 
a  clear,  straight  reach,  with  its  piers  and  draws  admirably  distributed, 
so  as  to  o£fer  the  least  possible  obstruction  to  navigation. 

When  we  consider  the  much  more  formidable  obstacles  to  navigation 
presented  in  the  Saginaw  River,  below  the  government  improvements 
near  East  Saginaw,  by  booms  and  piles,  occupying  in  some  cases  the 
very  axis  of  the  navigable  channel,  and  also  reflect  upon  the  fact  of  the 
I)resent  existence  in  the  immediate  vicinity  of  the  proposed  bridge  of 
several  neighboring  obstructious  more  objectionable  than  the  one  which 
it  is  alleged  would  be  interposed  by  its  construction  at  a  site  above  the 
government  improvements,  it  does  certainly  appear  that  if  the  matter  in 
question  could  be  divested  of  the  fictitious  importance  lent  it  by  the 
magnitude  of  the  local  issues  involved,  it  would  fade  into  utter  insignifi- 
cance as  regards  any  bearing  upon  the  interests  of  the  general  govern- 
ment in  the  river  improvement,  and  the  question  of  the  bridge  as  an  ob- 
struction to  navigation  would  resolve  itself  into  one  rather  of  local  than 
of  national  importance.  These  contending  localinterests,  of  great  magni- 
tude in  themselves,  insist,  nevertheless,  upon  demanding  a  hearing  in  the 
form  of  the  several  papers  addressed  to  the  honorable  Secretary  of  War, 
and  marked  from  B  to  B  inclusive,  which  are  herewith  respectfully 
forwarded,  although  not  remarked  upon  in  this  report,  having  only 
an  incidental  bearing  upon  the  subject  in  that  relation  in  which  I  am 
called  upon  to  make  report. 

The  opposite  view  will  be  presented  in  a  few  days  by  his  honor  the 
mayor  of  East  Saginaw,  in  a  communication  which  he  signified  to  me 
to-day  his  intention  of  forwarding  at  the  earliest  possible  opportunity. 

The  total  amount  heretofore  appropriated  for  the  improvement  of  Sagi- 
naw Biver  has  been  $151,500,  all  of  which  has  been  applied  to  the  work, 
save  a  small  balance  still  on  hand  to  defray  current  office-expenses.  A 
further  appropriation  of  $50,000  has  been  asked  for  to  complete  the  work. 

I  have  the  honor  to  be,  general,  very  respectfully,  your  obedient  ser- 
vant, 

F.  HARWOOD, 
Major  of  Engineers. 

Brig.  Gen.  A.  A.  Humphkeys, 

Chief  of  Engineers^  U.  8.  A. 
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THE    SECRETARY    OF    ¥AR, 


TRANSMITTING 


Report  of  engineer  upon  bridging  the  Saginaw  River  at  East  Saginaic^ 

Mich. 


March  7, 1878. — Referred  to  the  Committee  on  Commerce  and  ordered  to  be  printed. 


War  Department, 
Washington  City^  March  6, 1878. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  House  of 
Representatives,  for  the  Oommittee  on  Commerce,  in  connection  with 
the  report  of  Major  Harwood,  Corps  of  Engineers,  npon  the  subject  of 
bridj^Dg  the  Saginaw  Biver  at  East  Saginaw,  transmitted  to  the  House 
of  Bepresentatives  by  letter  of  the  28th,  two  communications  from  the 
aiayor  of  East  Saginaw,  Mich. 

GEO.  W.  McCBABY, 

Secretary  of  War. 
To  the  Speaker  of  the  House  of  Representatives, 


United  States  Engineer  Office, 

Detroit^  Mich.^  February  25, 1878. 
General  :  I  have  the  honor  to  forward  herewith  two  commnnications, 
marked  F  and  G,  addressed  to  the  honorable  Secretary  of  War  by  his 
honor  the  mayor  of  East  Saginaw,  Mich.,  concerning  the  constrnctiou 
of  the  proposed  bridge  over  the  Saginaw  Biver  at  East  Saginaw,  and 
respectfully  reqaest  that  they  may  be  appended  to  my  report  of  the  20th 
instant,  as  relating  to  the  matter  therein  reported  upon. 

I  am,  general,  very  respectfully,  your  obedient  servant, 

F.  HABWOOD, 
Major  of  Engineers. 
Brig.  Gen.  A.  A.  Humphreys, 

Chief  of  Engineers,  United  States  Army^  Washington,  D.  C. 
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r  Indorsement.] 

Office  of  Chief  of  Engineers, 

March  2,  1878. 

Rt^spectfally  forwarded  t%  the  honorable  the  Secretary  of  War,  in  con- 
nectiou  with  report  submitted  February  27  last,  upon  the  subject  of  bridg- 
log  the  Sagiuaw  Eiver  at  East  Saginaw,  Mich.,  and  with  the  suggestion 
that  it  be  sent  to  the  House  of  Itepresentatives  for  the  information  of 
the  Committee  on  Commerce. 

A.  A.  HUMPHREYS, 
Brigadier- General  aind  Chief  of  Engineers. 


Mayor's  Office, 
East  Saginaw^  Mich.^  February  23, 1878. 

SiB :  By  a  resolution  of  the  House  of  Bepresentatives  passed  Feb- 
ruary 6,  your  department  was  requested  to  report  whether  a  certain  pro- 
posed bridge  across  Sagiuaw  River  would  obstruct  the  navigation  of 
that  stream.  The  resolution  declares  that  certain  parties  in  this  city 
intend  to  construct  this  bridge.  This  is  an  error.  It  is  not  a  private 
undertaking  inaugurated  for  the  benefit  of  some  private  individual  or 
corporation.  It  is  to  be  built  by  this  city,  and  is  to  be  owned  and  main- 
tained by  the  city  as  a  free  bridge  for  the  perpetual  use  and  benefit  of 
the  public. 

This  city  numbers  some  18,000  inhabitants,  and  when  the  question  of 
building  this  bridge  was  submitted  to  the  electors  at  a  special  election, 
the  proposition  was  carried  by  a  vote  of  two  to  one,  and  the  only  oppo- 
sition at  that  time  come  from  persons  who  believed  that  it  was  not  good 
policy  for  the  city  to  incur  the  expense  of  maintaining  such  a  bridge. 
To-day  there  is  absolutely  no  opposition  whatever. 

This  city  hasa  vital  interest  in  thenavigation  of  the  Saginaw  River.  It 
is  largely  interested  in  the  manufacture  of  salt  and  lumber,  the  bulk  of 
which  products  seek  a  market  by  the  way  of  this  river.  Ana  yet  yoa  will 
see  by  the  accompanying  papers  that  the  manufacturers  of  lumber  and 
salt,  ship  owners,  shippers,  and  vessel  captains  residing  here,  favor  the 
construction  of  this  bridge.  The  truth  is  that  it  is  not  a  question  of  ob- 
structing navigation  but  of  maintaining  a/re^  bridge;  all  the  opposition 
comes  from  persons  directly  or  indirectly  interested  in  the  maintainanoe 
of  toll  bridges.  The  merits  of  that  controversy  I  shall  not  discuss.  I 
would,  however,  suggest  that  if  private  individuals  or  corporations  have 
any  grievances  that  ought  to  be  remedied  the  State  courts  are  open  to 
them,  having  ample  jurisdiction  in  this  class  of  cases.  Let  them  apply 
there  and  not  seek  to  make  a  cat^s  paw  of  the  general  government. 

I  understand  very  well  that  every  bridge  across  a  navigable  stream 
obstructs  navigation.  This  proposed  bridge  will  hot  be  an  exception  in 
that  regard.  But  we  have  already  three  toll  bridges  and  two  railroad 
bridges  across  the  river  at  this  point,'and  the  proposed  bridge  will  be  less 
of  an  obstruction  than  either  of  those  now  built.  No  opposition  was  ever 
made  to  the  construction  of  those  bridges.  I  trust  the  government  will 
leave  this  controversy  to  be  settled  in  the  local  courts,  by  those  who, 
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from  their  situation,  can  obtain  knowledge  of  all  the  sarroundtng  facts 
and  circamstances. 

Your  obedient  servant, 

B.  M.  THOMPSON, 
*•       Mayor  of  East  Saginaic. 
Hon.  George  W.  McObaby, 

Secretary  of  War. 


To  the  Hon.  Geo.  W.  McObaby, 

Secretary  of  War^  Washington^  D.  C. : 

We,  the  undersigned,  vessel  owners  or  doing  business  on  the  Saginaw 
Kiver,  are  in  favor  of  the  construction  of  the  proposed  bridge  across 
Saginaw  Eiver,  at  the  foot  of  Johnson  street,  in  the  city  of  East  Saginaw, 
Mich. 

We  do  not  believe  that  said  bridge  will  be  a  serious  impediment  to 
the  navigation  of  said  river. 


Name. 


E.F.Gowhl 

Captain  J.  Dombl6y 

Captain  J.  J.  Corbin 

Captain  Thomaa  McKee  . 

Captain  £d.  Haloch 

Captain  William  Blylicn . 

Captain  A.  A.  Ronse 

Captain  J.  W.  Price 

Captain  L  Pierce 

Captain  J.  Q.  Anderson . . 

Captain  J.  I>inee 

Captain  Z.  Lkpham 

Captain  F.E.  Clark. 


CH^taln  Cha  Sonsmith 

Captain  Cha  Lennox 

Otptain  O.  Stewart 

Optaln  B.  Oggden 

Captain  T.  Stemert 

Captain  B.  B.  Backhont 

Captain  J.  Myles 

Captain  C.  Saiger 

Cuytain  John  Howard 

Captain  William  Abel 

Captain  Jamea  Memer 

Captain  John  Boltwick 

Captain  William  Brown 

C^itain  John  Stenart 

Captain Brant 

Ci^tain  Thomaa  Fanlks 

Captain  Ed.  Bnnton 

Captain  Andrew  Lanaway . 


Besidence. 


Number  of  ves- 


East  Saginaw. 

do^ 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 


Two  vessels. 
Do, 


One  vessel. 


One  vcseeL 

Do. 

Do. 
Do. 
Dow 
Do. 
Do. 
Do. 
Two  vessels. 

One  vessel. 
Do. 

Do. 
Do. 


All  the  signers  above  who  are  not  vessel  owners  have  command  of ' 
vessels.  Where  there  is  no  remark  opposite  the  name,  the  person  is  a 
commander  and  not  an  owner. 

B.  M.  THOMPSON, 

Mayor  of  Saginaw. 


To  the  Hon.  Geo.  W.  McCraey, 

Secretary  of  TFar,  Washington^  D.  C. : 
We,  the  undersigned,  commission  men  and  shippers  of  lamber  and 
silt,  doing  business  on  the  Saginaw  River,  are  in  favor  of  the  construc- 
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tioQ  of  the  proposed  bridge  across  Saginaw  Biver,  at  the  foot  of  Johnson 
street,  in  the  city  of  East  Saginaw,  Mich. 

We  do  not  believe  that  said  bridge  will  be  a  serioas  impediment  to 
the  navigation  of  said  rivi^r. 


D.F.Rom 

J.J.WInior  ... 
6.  A.  Mitchell. 
A.B.Paf«»ffe. 
L.P.Ma«on... 
LoaUGnelnn.. 
£.S.CatIin.... 


Kame. 


Besidence. 


East  Saginaw 

doT.... 

do 

do 

do 

do 

do 


Amoant  of  tim> 
ber  shipped. 


40,000.009 
10,000.000 
10.000,000 

8.00O.O0O 
50.000,000 

5,000,000 
10,000.000 


To  the  Hon.  Geo.  W.  McObaey, 

Secretary  of  War^  Wmshingtonj  D.  C. : 

We,  the  undersigned,  mill-owners  and  Inmber  men,  doing  business  od 
the  Saginaw  Kiver,  are  in  favor  of  the  construction  of  the  proposed 
bridge  at  the  foot  of  Johnson  street,  in  the  city  of  East  Saginaw,  Mich. 

We  do  not  believe  that  said  bridge  will  be  a  serious  impediment  to 
navigation  on  said  river. 


Names. 

AoBoantof  lim- 
ber   manu- 
factnrad. 

D.W.Rost 

EastSa^^naw 

FeeL 
14.000.000 
12,000,000 
5.000,000 

Shaw  &  Willlaias 

do^ 

John  Welch 

do 

A.  W.  MoCormick 

do 

4.000,000 
5,000,000 

R.  G-.  Horr 

do 

Hill  Brothers 

Saj^inawCity 

6,000.000 
5,000.000 
2,000,000 

William  CsUam   

do 

K.  G.  Goddard 

East  Saginaw 

J.P.Kroll 

.. do 

7.000.000 
6,000.000 

C.K.Eddy 

do 

do 

10,000  000 

Ofiorg^  "N".  Haoptfoan .,,...  t  ...  t  ,,  r . 

do 

11, 000.000 

DiiiM^pn  Sf.  Gaipblf> -     ,-,-,.--  -..,.-  -  - 

do 

6,000,000 

W.R.Bart,8r 

do 

15.000,000 
12,000.000 

Charles  Merrill  &  Co 

do ,... 

John  MoEwan 

Bay  city 

10,  ooo,  ooo 

0. E. Elsernon ...... 

East  Saginaw 

3,  ooo.  OCO 

iVfili^m  Poftn^g 

do 

4io6Qi6d6 

Wylie  Brothers 

do 

5,000.000 

James  Tolbert 

do 

6,000.000 

W.J.  Barton 

do 

6,000,060 

L.  W.  McLeweson... 

Bay  City 

13,000.000 

T.  A.  O'Donnell 

East  Saginaw 

5.000.000 

L.  A.  Clark 

5,600,000 

T.KDoiT 

East  Saginaw 

3,000.000 

Saohom  A  Bliss .  . 

dol.-.- 

10,  OOO.  MO 

£.F.Gowllt 

10,000  000 

J.  H.  Hill  &Sons 

Saginaw  City 

10,  ooo.  000 
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LOSS  OF  THE  STEAMER  >?ETROPOLIS. 

LETTER 


PROM 


THE  SECRETARY  OF  THE  TREASURY, 


TRANSMITTING 


Jieport  of  Jjife-Saring  Service  in  reference  to  the  loss  of  the  steamer  Me- 
tropolis, 


Makch  1, 1878. — Referred  to  the  Comnaittee  on  Commerce  and  ordered  to  lie  printed. 


Treasury  Department,  February  28, 1878. 
Sir:  I  have  had  the  honor  to  receive  the  House  resolotion,  dated 
the  25th  instant,  calling  for  the  report  of  Captain  Merryman,  of  the  Life- 
Saving  Service,  in  reference  to  the  loss  of  the  steamer  Metropolis  on  the 
Xorth  Carolina  coast,  and  in  reply  I  transmit  herewith  a  copy  of  tlie 
report  referred  to,  and  its  inclosures. 
Very  respectfully, 

JOHN  SHERMAN, 

Secretary, 
Hon.  Samuel  J.  Eandall, 

Spealcer  of  the  Home  of  Representatives, 


United  States  Life-Saving  Service, 

February  9, 1878. 

Siu:  Immediately  upon  the  receipt  of  your  instructions  of  the  1st 
instant  (S.  I.  K.},  I  started  for  the  scene  of  the  disaster  to  the  steam- 
sbip  Metropolis,  on  Currituck  Beach,  and,  arriving  there  on  the  morn- 
ing of  the  3d  instant,  proceeded  at  once  to  make  the  required  investiga- 
tion of  the  circumstances  attending  the  said  disaster;  and,  continuing 
tbe  inquiry  until  the  morning  of  the  5th  instant,  I  bave  the  honor  to 
Bubmit  the  following  report. 

The  last  of  the  survivors  having  left  the  beach  for  Norfolk  on  the  2d 
instant,  I  was  unable  to  obtain  authentic  information  as  to  occurrences 
30  board  the  Metropolis  previous  to  her  discovery  by  peirsons  on  shore, 
>nd  was  therefore  confined  to  information  and  testimony  obtained  from 
tlxe  crew  of  life-saving  station  No.  4,  and  other  persons  in  the  vicinity 
w'lio  were  present  and  engaged  in  rescuing  and  caring  for  the  survivors. 
[Trom  the  testimony  the  following  facts  appear:  .  v^^^T^ 
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The  wreck  was  first  discovered  about  8  a.  m.,  January  31,  by  N.  E. 
K.  Jones  and  James  E.  Gapps,  who  happened  to  be  on  the  beach.  A 
fog  enveloped  the  coast  at  the  time  through  which  they  caught  a  glimpse 
of  a  mast,  but  could  form  no  idea  of  the  character  of  the  vessel  until 
they  got  opposite  her,  vfhen  they  saw  but  one  mast  standing  and  that 
there  were  many  people  on  board.  Jones  at  once  dispatch^  Gapps  to 
notify  S.  G.  Brock,  the  nearest  neighbor,  about  half  a  mile  back  on  the 
sound  shore,  get  his  horse,  and  ride  to  station  No.  4  with  the  news. 
Soon  after  Gapps  left,  Jones  discovered  several  persons  struggling  iu 
the  water  near  by,  and  one  or  two  further  up  the  beach  among  the  debrh 
of  the  wreck  already  breaking  up,  although  stranded  but  little  more 
than  an  hour.  Jones  at  once  engaged  in  hauling  persons  out  of  the 
surf,  and  had  thus  brought  out  six  or  eight  when  Mr.  Brock  rode  by  ou 
his  way  to  the  station  about  4^  miles  northward.  Gapps  had  notified 
him,  and  getting  back  to  the  beach  at  about  half  past  nine,  found  the 
vessel  much  torn  up,  the  sea  breaking  all  over  her,  one  mast  standing 
'<  with  sail  set  on  it."  It  is  quite  impossible  to  determine  with  accuracy 
the  time  of  day  of  the  various  occurrences,  as  on  such  occasions  great 
excitement  prevails  and  pocket  time-pieces  are  rarely  carried  by  the 
fishermen,  while  the  clocks  in  the  dwellings  are  seldom  correct.  Per- 
haps the  only  accurate  time-piece  on  Gurrituck  is  at  the  light-house, 
and  the  keeper  Mr.  Burris,  testifies  that  he  was  informed  of  the  wreck 
about  10  a.  m.,  by  a  messenger  from  the  Light-House  Glnb  <' nearly  half  a 
mile  below,"  at  which  some  of  the  survivors  had  arrived,  and  he  believes 
before  the  life-saving  station  was  notified.  He  started  for  the  wreck 
with  his  two  .assistant  light-keepers,  and  on  his  way  was  overtal£en  bj 
the  crew  of  the  station  with  the  mortar  apparatus.  This  corroborates 
the  statement  of  Keeper  Ohappel  that  he  received  intelligence  of  the 
wreck  about  10  a.  m.,  although  Mr.  Brock  thought  it  about  8.30  when 
he  reached  the  station,  while  the  master  of  the  Metropolis  reported  that 
Brock  did  not  make  his  appearance  on  the  beach  until  11  a.  m.  It  seems 
to  be  generally  conceded,  however,  that  the  mortar  apparatus  was  od 
the  ground  about  noon. 

The  keeper  was  out  on  the  beach  at  the  moment  of  Brock's  arrival 
but  soon  returned  and  found  his  crew  preparing  for  the  work  before 
them.  Brock  states  he  (the  keeper)  ^<  asked  me  if  I  thought  he  could 
get  his  boat  down  there  in  time;  I  told  him  I  did  not,  the  distance  be- 
ing great  and  the  vessel  fast  breaking  up.  He  then  put  the  mortar 
apparatus  in  the  handcart  and  taking  the  medicine-chest,  he  and  I 
started  for  the  wreck,  leaving  the  crew  to  follow  with  the  apparatus."* 

In  order  to  appreciate  the  difificulty  which  the  six  men  encountered  in 
hauling  the  mortar-cart  and  load,  it  must  be  remembered  that  station  4 
is  situated  on  a  portion  of  the  coast  so  flat  for  nearly  a  mile  inland,  and 
so  slightly  above  ordinary  high  water,  that  the  storm -tides  sweep  over 
it,  and,  surrounding  the  station,  cover  the  sandy  plain  to  a  depth  of 
several  inches,  and  this  had  occurred  the  night  before,  making  the  sand 
so  soft  and  yielding  that  the  wheels  of  the  cart,  with  their  broad  tire^ 
five  inches  wide,  cut  four  or  five  inches  below  the  surface,  while  the  feet 
of  the  men,  as  they  labored  with  their  load,  sank  in  the  sand  at  ever}* 
step;  consequently  the  party  could  make  but  slow  progress.  The  cart 
contained  the  mortar,  three  balls,  the  whip*line  and  block,  the  breeches- 
buoy,  a  tackle,  powder-flask,  quick-matches,  match-rope,  and  line-stock, 
line-lH>x,  and  a  Merriman  life-saving  suit,  which,  with  the  cart,  made  » 
dead  weight  of  more  than  1,000  pounds,  166  pounds  to  each  man.  (Stand- 
ard authorities  give  the  draught  of  man  at  150  pounds  over  a  firm,  level 
road,  and  say  that  a  porter  can  transport,  in  a  wheelbarrow,  150  pounds 
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10  miles  a  day.)  These  men  were  not  fresh,  as  within  the  preceding 
twenty-four  hours  one  of  them  had  walked  32  miles  through  the  storm 
on  the  north  patrol,  another  24  miles  on  the  south,  while  two  others  had 
walked  16  miles  each  and  the  remaining  two  12  miles  each.  Frequent 
halts  were  therefore  imperative.  The  wonder  is  that  they  got  the  ap- 
paratus to  the  wreck  so  soon  as  they  did.  It  could  not  have  been  done 
Lad  they  not  been  overtaken  about  a  mile  and  a  half  from  the  station 
by  Mr.  John  J.  Dnuton  with  his  horse  and  cart.  He  states,  ^^They  (the 
crew)  were  worn  down,  it  being  a  bad  beach  for  men  to  travel,  and  asked 
me  for  assistance.  1  hitched  on  to  the  cart  and  was  glad  to  do  so.  We 
arrived  at  the  wreck  about  12  o'clock.^ 

The  mortar  was  immediately  got  into  operation.  The  statements 
vary  somewhat  as  to  the  number  and  order  of  the  shots  fired,  which  is 
not  remarkable,  as  on  such  occasions  exciting  events  so  quickly  follow 
each  other  that  comparatively  cool  and  collected  men  fail  to  recall  them 
in  their  exact  sequence. 

The  testimony  of  the  crew  of  the  life-saving  station  as  to  the  order 
of  the  firings  is  probably  the  most  reliable,  as  it  is  concurrent,  and  the 
apparatus  was  under  their  management.  The  first  shot  was  at  high 
elevation,  the  distance  to  the  wreck  being  overestimated.  The  ball  well 
aimed  to  windward,  fell  far  beyond  the  wreck,  while  the  line  was  bowed 
upward  high  above  the  fore-truck  of  the  only  spar  left  standing,  and, 
8wayed  by  the  wind,  fell  clear  of  the  spars  of  the  fore  mast  and  across 
that  portion  where  the  main  mast  had  stood,  and  to  the  leeward  of  the 
wreck,  into  the  sea,  the  wind  being  from  the  southward,  llie  steamer 
was  lying  nearly  head  on  to  the  mortar  party,  and  her  extreme  beam 
being  34  feet,  she  presented  a  comparatively  small  object  at  the  distance 
of  100  yards,  over  which  to  cast  a  line.  However  familiar  or  skillful 
the  station-men  may  be  in  the  use  of  the  mortar,  the  failure  of  the 
first  shot  is  not  unusual,  as  the  distance  to  be  reached  and  the  force 
of  the  wind  are  difficult  to  estimate.  The  result  of  the  first  shot  in 
this  instance  enabled  better  success  in  the  second  attempt,  for  the  line 
was  then  lodged  on  the  port  fore-topsail  yard-arm.  A  man  said  to  be 
the  second  mate  was  seen  to  go  aloft,  and  laying  out  on  the  yard  (the 
topsail  was  still  set  and  aback)  got  the  shot-line  from  the  yard-arm  and 
carried  it  into  the  slings  of  the  yard,  when  he  hauled  in  the  slack  from 
shoreward  and  dropped  it  to  the  deck,  where  it  was  seized  by  persons 
standing  on  the  starboard  side  of  the  hurricane-deck,  their  only  remain- 
ing foot-hold,  as  the  after  part  of  the  vessel  together  with  a  great  por- 
tion of  the  port  side  was  already  gone,  while  the  extreme  forward 
part  of  the  vessel  was  seen  to  be  moving  independently  of  the  re- 
maining portion.  The  whip-line  was  at  once  made  fast  to  the  shoMine 
by  the  life-saving  men  and  was  hauled  toward  the  ship. 

It  was  now  observed  from  the  beach  that  the  shot-line  lay  across  the 
jib-stay;  that  is,  leading  outside  the  stay  around  its  port  side  and  at  a 
sharp  angle  aft,  to  the  starboard  side  of  the  wreck.  The  angle  became 
more  acute  as  the  whip  progressed  toward  the  ship  on  account  of  the 
strong  current,  or  ^^  set,''  running  northward.  The  strain  upon  the  shot- 
line  increased  with  every  inch  of  the  whip-line  exposed  to  the  action  of 
the  current,  and  all  this  time  was  actually  sawing  across  the  iron-wire 
rope  of  which  the  stay  was  made.  The  whip  had  progressed  mora  than 
half  way  to  the  vessel  and  the  block  had  lifted  clear  of  the  sea  when  the 
damaging  chafe  of  the  line  as  it  was  hastily  hauled  across  the  sharp  in- 
cline of  the  iron-wire  stay,  together  with  the  strain  caused  by  the  strong 
current,  caused  the  shot-line  to  part 

A  citizen,  John  J.  Dunton,  testifies  that  at  this  juncture  the  whip  had 
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"  fouled  with  sotnethiug  ander  water,"  and  it  is  possible  that  some  cir- 
comstance  of  this  nature  assisted  in  producing  the  accident.  Had  the 
shot-line  been  dropped  to  starboard  of  the  stay  by  the  man  aloft,  as  it 
should  have  been,  and  the  handling  of  it  on  board  been  intelligently 
directeil,  the  result  would  have  been  different.  This  is  the  first  instance 
in  the  history  of  the  service  that  a  shot-line  has  parted  after  reaching  a 
wreck.  The  line  used  was  a  new  one  of  Italian  hemp,  braided  after  the 
style  of  the  patent  sash-cortl  of  the  Silver  Lake  Company.  It  is  always 
free  from  turns,  however  coiled,  and  very  rarely  kinks  when  flying  from 
its  fakiug-box.  No  shot-line  ever  used  is  superior  to  it.  The  line  was 
at  once  French-faked  on  the  beach  for  another  attempt,  which  was  for 
some  time  delayed  by  the  strange  and  inexcusable  neglect  of  the  keeper 
in  having  but  two  charges  of  powder  in  his  flask.  The  station,  where 
plenty  of  powder  is  stored,  was  four  and  a  half  miles  away,  and  reconree 
was  had  to  Mr.  Brock,  and  a  supply  of  powder  was  brought  from  bis 
house  with  all  possible  haste.  By  this  means  a  third  shot  was  fired,  the 
line  parting  at  the  ball,  which  went  far  to  seaward.  But  one  ball  re- 
mained, the  first  shot  having  been  hauled  ashore,  with  which  the  fourth 
shot  was  fired  with  like  result.  A  statement  having  been  published 
that  the  line  parted  in  consequence  of  a  spiral  wire  or  other  appliance 
for  connecting  the  line  with  the  shot  not  having  been  used,  it  is  proper 
to  remark  that  after  many  experiments  these  methods  have  been  aban- 
doned, and  the  best  results  are  obtained  by  attaching  the  line,  after 
wetting  it  for  a  few  feet  at  the  end,  directly  to  the  projectile.  The  line 
rarely  breaks  when  connection  is  made  in  this  way,  but  more  frequently 
does  so  when  the  devices  referred  to  are  employed.  In  this  instance  the 
line  having  gone  safely  at  the  first  two  shots  I  can  only  account  for  the 
failure  of  the  other  two,  by  supposing  that  the  powder  obtained  from 
Mr.  Brock  was  of  a  stronger  and  quicker  nature  than  the  slower- burning 
powder  provided  for  the  mortars,  and  the  initial  velocity  of  the  ball  thns 
became  greater  than  the  line  could  bear  with  its  increased  weight,  water- 
soaked  and  partially  clogged  with  sand  as  it  was  after  the  second  shot. 

The  only  hope  of  the  life-saving  men  now  remained  in  the  possibility 
of  procuring  more  balls  and  powder,  and  a  dry  line  from  the  station. 
Horses  were  unavailable  and  two  men  were  sent  on  foot.  They  obtained 
a  horse  to  hasten  their  return,  but  arrived  only  when  the  tragedy  was 
ended.  In  the  mean  time.  Keeper  Ghappel  put  on  the  Merriman  life- 
saving  dress,  and  attempted  to  reach  the  wreck  with  a  line,  but  greatly 
fatigued  by  his  march  and  labor,  he  was  unable  to  stem  the  strong  car 
rent  and  force  his  way  beyond  the  breakers,  and  aft^r  two  praiseworthy 
efforts  was  compelled  to  abandon  the  endeavor,  errhausted.  Will  it  be 
believed  that  a  man,  provided  with  a  similar  dress,  stood  on  the  deck  of 
the  Metropolis  in  this  trying  time,  yet  made  no  offer  to  bring  a  line  ashore, 
which,  properly  habited  in  the  dress,  with  a  stout  heart  and  bold  effort, 
he  might  have  done  with  comparative  facility  on  the  incoming  seas? 

When  the  hapless  people  remaining  on  the  wreck  realized  that  no 
further  effort  could  be  made,  for  their  rescue  from  the  fast-crumbling  re- 
mains of  the  doomed  Metropolis,  they  accepted  their  last  alternative, 
and  singly  and  sometimes  in  groups  plunged  overboard,  trustinc  their 
lives  to  the  treacherous  waves.  The  surf,  by  this  time,  was  running 
high,  and  the  waters  were  laden  with  floating  fragments  of  the  wreck, 
amid  which,  sorely  and  in  some  cases  fatally  injured,  drifting  northward, 
and  driven  by  the  rolling  breakers  shoreward,  cnme  the  struggling, 
drowning  people,  to  be  received  in  the  welcome  arms  of  their  rescuenj, 
who,  with  precarious  foothold,  strove  in  their  work  waist-deep  in  the  in- 
ner breakers  and  undertow.    Prominent  among  these  brave  and  humane 
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naeu  were  Keeper  Ghappel  aud  his  sarfoien,  Samuel  A.  Gillett  and  Piggott 
Gillikin,  together  with  S.  C.  Brock,  J.  J.  Danton,  William  Jones,  N.  E. 
K.  Jones.  T.  J.  Pojner,  Captain  Everton,  and  John  Sanuders  and  others 
resident  in  that  vicinity.  Even  a  noble  Newfoundland  dog,  owned  by 
Mr.  Brock,  incited  by  the  example  before  him,  joined  in  the  work  and 
plunging  into  the  surf  salely  brought  to  shore  a  half-drowned  man.  In 
a  word,  all  present  were  engaged  either  in  hauling  the  people  out  of  the 
surf  or  receiving  them  from  others  and  assisting  them  to  the  fires  kept 
burning  near  the  sand-hills. 

The  labors  of  the  rescuers  in  the  surf  were  unceasing,  but  their  great- 
est exertions  were  required  when  the  vessel  finally  broke  up,  toward 
Hunset,  and  the  surf  was  thick  with  people  and  fragments.  The  res- 
cuers, without  exception,  were  battered  and  bruised  by  the  wreckage, 
while  extricating  the  drowning  people  from  the  masses  of  floating  rub- 
bish. 

The  scene  may  be  better  imagined  than  described.  It  was  one  of 
terror  and  wild  confusion,  of  struggling  heroes  and  perishing  victims 
in  the  greedy  seas,  while  the  air  was  filled  with  encouraging  shouts  and 
despairing  shrieks.  In  the  midst  of  this  last  scene,  a  man,  who  after- 
ward proved  to  be  Captain  Ankers,  was  seen  struggling  in  the  surf, 
clad  in  a  rubber  swimming  or  life-saving  suit,  lie  was  helplessly  tossed 
about  in  the  sea,  utterly  unable  to  help  himself.  Observing  this.  Keeper 
Cbappel  went  further  into  the  breakers,  followed  by  Surfman  Piggott 
Gillikin  and  Mr.  Brock,  and  seizing  the  captain  brought  him,  aided  by 
his  companions,  safely  ashore,  much  exhausted,  and  with  his  rubber 
dress,  from  some  unexplained  cause,  nearly  filled  with  water.  He  was 
taken  to  Mr.  Brock's  house,  where  he  remained  kindly  cared  for  until 
the  next  morning. 

No  account  was  taken  of  the  number  thus  rescued,  but  it  was  thought 
to  be  more  than  a  hundred.  The  medicine-chest  was  of  incalculable 
service,  and  several  persons  were  restored  from  apparent  death.  The 
survivors  were  distributed  among  the  neighboring  dwellings,  the  life- 
saving  stations  being  too  far  away  to  bo  reached  in  their  exhausted 
condition.  The  citizens  fed  and  clothed  them  to  the  full  extent  of  their 
means,  and  their  generous  hospitality  is  worthy  of  all  praise.  In  this 
regard  the  light-house  keeper,  Mr.  Bnrris,  and  Messrs.  J.  J.  Dunton,  S. 
O.  Brock,  Josephus  Baum,  and  T.  J.  Poyner,  deserve  particular  notice. 

It  will  be  seen  from  the  foregoing  that  the  crew  of  station  4  do  not 
deserve  the  censure  which  has  been  applied  to  them.  Regarding  their 
conduct  I  found  but  one  sentiment  among  the  people  of  that  neighbor- 
hood, as  to  their  faithful  and  unremitting  efforts  to  rescue  the  passen- 
gers and  crew  of  the  Metropolis.  The  evidence  of  all  the  witnesses  is 
to  this  effect,  but  I  quote  from  the  tesjtimony  of  the  Signal-Service  ob- 
server, William  Davis,  whose  position  afforded  probably  the  best  oppor- 
tunity for  hearing  a  free  expression  of  opinion  immediately  after  the 
event.    He  states : 

Aa  near  as  I  can  find  ont  thp  life-saving  men  did  all  that  bnman  beings  conid  do  in 
trying  to  save  life  and  cure  for  the  living.  They  ran  great  ri8k  in  hauling  people  out 
of  the  surf,  the  fragments  of  the  wreck  striking  them  with  great  force  in  the  rongh  sea. 
J  was  informed  by  the  citizens  who  were  at  the  wreck,  that  the  life-saving  men  worked 
faithfully.  I  was  also  informed  by  the  life-saving  men  that  the  citizens  all  worked 
faithfully  in  saving  lives,  carrying  those  saved  to  their  own  dwellings  and  furnishing 
clothing  for  the  naked.  •  •  •  •  The  life-saving  men  deserve  much  honor  and  praise 
for  their  bravery  in  risking  their  own  lives  to  save  those  about  to  perish.  I  will  say 
that  there  were  only  two  men  who  spoke  against  the  life-saving  service :  one  was  the 
captain,  and  another  who  had  charge  of  the  passengers. 

Much  unfavorable  comment  has  been  made  on  the  fact  that  the  wreck 
was  not  discovered  by  the  patrol.    Under  the  circumstances  this  was 
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impossible.  Perry,  who  had  the  sooth  patrol  from  midnight  antil  son- 
rise  that  morDiDg,  returned  to  the  station  at  7  o'clock,  and  probably  passed 
the  place  where  the  wreck  occarred  about  5  o'clock  a.  m.  I£  Rogen, 
the  next  patrolman  soath,  had  left  the  station  immediately  upon  the 
return  of  Perry,  and  traveled  at  the  rate  of  three  miles  per  hoar,  no  small 
task  through  the  soft  sand,  for  it  was  then  nearly  high  water  according 
to  the  Coast  Survey  Tide  Tables  (6  a.  m.  for  Oregon  Inlet ;  difference  at 
Currituck  small),  he  would  have  seen  the  wreck  about  8.30  a.  m.,  or 
about  the  time  she  wasdiscovered  by  Capps  and  Jones.  He  could  not  pos- 
sibly have  carried  the  news  to  the  station  as  quickly  as  it  was  done  by 
Mr.Brock  on  horseback,  so  that  really  no  time  would  have  been  gained. 
When  Perry  passed  the  place  where  the  ship  afterward  struck  it  was 
not  yet  daylight,  and  the  weather  was  thick  and  foggy ;  otherwise,  he 
might  have  seen  the  vessel's  lights  approaching  land.  If  the  Metropo- 
lis had  carried,  as  I  am  informed  she  did  not,  a  small  gun  or  swivel  for 
making  sound-signals  of  distress,  and  it  had  been  fired  two  or  three  times 
when  she  struck  or  as  she  neared  the  land,  its  reports  would  have  been 
heard  at  the  lighthouse,  and  also  at  the  station  as  the  wind  was,  and 
there  would  have  been  time  for  the  life-saving  crew  to  have  reached  the 
;vreck  before  the  hour  they  were  notified  by  Mr.  Brock, 

The  necessity  for  additional  stations  on  this  coast  is  apparent  from 
the  extent  of  the  patrol  alone,  and  when  the  terrible  nature  of  the  coast 
and  its  liability  to  frequent  shipwreck  are  considered,  appears  extreme. 
The  stations  should  not  average  more  that  four  or  five  miles  apart^  and 
even  with  these  there  are  portions  of  the  coast  which  it  would  be  per- 
haps impossible  to  protect  against  disastrous  results  to  life,  in  case  of 
shipwreck  upon  them.  There  are  such  places  notably  between  numbers 
2  and  3  where  heavy  gales  from  the  eastward  drive  the  sea  across  the 
low,  flat  shore,  into  the  sound,  and  strong  westerly  gales,  following  long- 
continued  southerly  winds,  force  the  waters  of  the  sound  across  the 
same  flat  shores  to  the  ocean.  The  water  then  on  the  flat  would  pre- 
vent the  approach  and  use  of  the  mortar  apparatus  at  a  wreck,  and 
would  be  too  shoal  for  the  passage  of  boats.  These  points  are  of  varied 
extent,  beingin  places  from  one-fourth  by  one-half  mile  north  and  south  by 
three-fourths  of  a  mile  east  and  west,  and  in  one  place  three  miles  north 
and  south.  Wrecks  occurring  at  these  places  during  great  easterly  gale«* 
must  be  beyond  human  aid  fiom  the  shore  until  the  waters  recede. 

The  increased  number  of  stations,  with  some  experience  to  the  surf 
men,  would  make  the  sixth  district  quite  as  efficient  as  the  third  imd 
fourth  districts,  where  it  is  noteworthy  that  in  the  same  storms  which 
wrecked  the  Huron  and  the  Metropolis  in  the  sixth  district,  the  crews 
of  two  vessels  were  rescued  on  each  occasion  by  the  crews  of  the  sta- 
tions. 

I  carefully  inspected  station  4,  and  found  it  fully  equipped  with  every 
appliance  adapted  to  the  nature  of  the  coast,  and  the  apparatus  in  per- 
fect condition.  The  surf  boat  is  in  fine  order  and  admirably  adapted 
for  service  on  the  coast.  The  weight  is  about  750  pounds,  and  a  heavier 
or  self  bailing  and  self  righting  life-boat  cannot  be  used  anywhere  along 
the  coast  except,  perhaps,  from  Oregon  or  Hatteras  Inlet. 

The  men  appear  to  be  familiar  with  the  drill  and  exercise  with  boat 
and  apparatus,  but  the  Life-Saving  Service  having  been  but  recently 
introduced  in  this  district,  they  need  more  experience  in  actual  service 
at  wrecks  with  the  boats,  as  they  are  unacccustomed  to  going  off  against 
a  very  heavy  surf.  Their  experience  as  shrfmen  has  been  gained  prin- 
cipally as  fishermen  going  to  sea  in  comparatively  moderate  weather, 
in  boats,  which,  compared  with  those  supplied  the  stations,  are  clumsy 
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and  frail  affairs.  Farther  experience  with  the  life-saving  boats  and 
apparatus  will  also  enable  them  to  command  such  respect  from  the 
I>eople  who  always  assemble  at  a  wreck,  as  to  deter  the  latter  from  vol- 
unteering advice  and  suggestions  to  the  life-saving  men,  at  present  a 
great  obstacle  to  orderly  and  methodical  operations  on  this  coast,  and 
instead  induce  them  to  lend  their  assistance  under  the  direction  of  the 
keeper,  whose  superior  experience  and  judgment  will  then  be  recognized. 

The  proposed  additional  stations,  with  an  increase  of  two  surfmen  to 
each,  will,  in  my  opinion,  amply  provide  for  the  needs  of  the  coast,  and 
make  the  service  there  as  efficient  in  its  operations  as  in  the  older  dis- 
tricts on  Long  Island  and  New  Jersey,  by  reducing  the  length  of  the 
patrols,  enabling  earlier  discovery  of  wrecks,  prompter  arrival  of  boats 
and  apparatus  at  the  same,  and  the  early  assemblage  of  the  crews  of 
adjacent  stations  when  signaled  for  aid.  The  two  additional  men  will 
materially  relieve  the  labors  of  the  patrol,  besides  affording  an  extra  man 
to  care  for  the  station  while  the  crew  is  engaged  at  a  wreck,  and  another 
to  remain  on  the  beach  to  aid  the  boat  in  landing,  and  for  other  useful 
duties. 

As  upon  other  portions  of  the  coast  of  the  United  States,  it  is  difficult  to 
obtain  competent  men  for  keepers  at  the  present  rates  of  compensation. 
It  should  be  sufficiently  increased  to  secure  the  best  men  for  these  posi- 
tions, and  they  should  be  required  to  reside  at  the  stations  the  year  round. 

I  examined  the  fragments  of  the  wreck  which  littered  the  beach  for 
two  miles  above  the  spot  where  the  steam-chimneys  of  the  boilers  alone 
indicate  the  place  the  vessel  struck.  The  fragments  are  unusually  small 
and  her  rottenness  so  apparent  that  there  was  but  one  opinion  as  to 
her  unseaworthiness  among  the  many  persons  I  met  on  the  ground. 
I  submit  herewith  two  pieces  of  decayed  wood  from  different  parts  of 
the  vessel's  frame,  fair  samples  of  a  large  portion  of  the  timbers. 

I  submit  herewith  the  sworn  statements  of  the  keeper  and  crew  of 
station  No.  4,  together  with  the  affidavits  of  John  J.  Dunton,  N.  E.  K. 
Jones,  S.  C.  Brock,  and  James  E.  Capps,  who  reside  in  the  immediate 
vicinity  of  the  wreck  ;  also  the  sworn  statements  of  N.  G.  Burris,  keep- 
er of  Currituck  light-house,  and  of  William  Davis,  Signal-Service  ob- 
server, then  at  station  4.  These  were  the  only  prominent  persons  who 
appeared  to  be  familiar  with  the  circumstances  attending  the  discovery 
of  the  wreck  and  the  subsequent  events. 

I  also  submit  a  brief  documentary  history  of  the  Metropolis,  formerly 
the  Stars  and  Stripes. 

Very  respectfully,  your  obedient  servant, 

J.  H.  MERRYMAN, 
Captain  United  States  Revenue  Marine^  Inspector. 

Hon.  John  Sherman, 

Secretary  of  the  Treasury, 


John  G.  Chappell. 

Keeper  of  station  No.  4,  Jones  Hill,  North  Carolina ;  aged  42  ye  irs  ? 
home  15  miles  from  station.  Have  belonged  to  service  since  December, 
1875,  and  kee[>er  since  March,  1876;  succeeded  Captain  Gale.  Occu- 
pation, fishing  and  farming;  former  in  fall,  winter,  and  spring,  mostly 
in  the  sound,  sometimes  off  shore.  Was  at  station  on  Thursday,  31st 
January. 

First  heard  of  wreck  of  the  Metropolis  about  10  a.  m.  that  day,  from 
Swepson  C.  Brock,  who  met  the  patrol,  John  Rogers,  and  came  with  him 
to  station.    Brock  was  mounted.    He  said  there  was  a  wreck  ashore 
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opposite  his  house,  that  she  was  goiug  to  pieces  as  fast  as  she  could ; 
tbat  meu  were  washing  off  and  coming  ashore;  said  no  assistance  could 
be  rendered  except  to  drag  the  pepple  ont  of  the  water;  also  to  hurry 
there.  Went  to  work  loading  the  hand-cart  with  mortar,  three  shot,  whip- 
line  (large  one),  breeches-buoy,  large  tackle,  heaviugstick  with  line,  flask 
of  powder,  quick-matches,  match-rope,  and  the  new  shot-line,  braided 
large,  and  "Merriman  dress";  occupied  about  ten  minutes;  took  medi- 
cine-chest, and  started  with  Brock,  the  hand-cart  following,  hauled  by 
six  men  ;  the  distance  to  wreck  about  four  miles  and  a  half. 

With  Brock  reached  wreck  about  11.30.  Hand-cart  arrived  about  12 
or  12.30.  Did  not  notice  the  hour ;  do  not  carry  a  time-^iece.  Before 
reaching  wreck  saw  four  or  five  bodies  on  the  beach,  one  a  female,  Mrs. 
Harris ;  did  not  see  the  wreck  until  within  half  a  mile  of  it ;  weather  was 
thick;  tide  about  half  ebb.  The  sea  had  been  over  the  flat  near  the 
station  that  morning.  Thought  it  ^  as  a  total  wreck  after  seeing  the 
bodies.  The  wreck  was  heading  on  shore,  foremast  standing,  main  and 
mizzen  gone ;  stern  and  part  of  xK)rt  side  gone ;  wreck  careened  to  port ; 
people  in  starboard  side;  some  iu  fore-rigging.  She  was  about  a  hun- 
dred yards  from  the  beach. 

When  hand-cart  arrived  prepared  to  throw  a  line.  Placed  and  loaded 
the  mortar.  Thomas  Evington,  a  bv-stand<$r,  assistant  light-keeper, 
offered  to  assist,  and  in  attempting  to  arrange  the  line-box,  moved  the 
frame,  and  when  it  was  put  back  iu  the  box  the  line  somehow  was  fouled. 
1  arranged  it  afterward. 

The  first  shot  carried  the  line  too  high  and  the  wind  (i.  e.)  blew  it 
clear  over  the  wreck ;  otherwise  the  line  would  have  fallen  on  the  wreck. 
Hauled  in  the  shot-line  assisted  by  the  three  light-keepers;  faked  it 
while  the  mortar  was  loaded  again.  Depressed  the  g:un  (mortar)  and 
the  second  shot  lodged  the  line  on  the  port  yard-arm — lore-topsail  yard. 
The  people  soon  got  the  line;  the  whip-line  was  bent  ta  the  shot-line, 
and  the  people  began  hauling ;  the  current  was  strong  to  the  northward. 
The  shot-line  was  hauled  on  board  across  the  fore  stay,  which  was  of 
wire ;  those  hauling  stood  on  the  starboard  side,  and  the  bight  of  the 
line  trending  to  the  northward  the  strain  was  great.  The  block  of  the 
whip  got  about  half  way  to  the  wreck  when  the  shot-line  parted,  having 
been  chafed  in  two  by  hauling  across  the  fore-stiiy,  the  nip  being  very 
short ;  hauled  the  whip  ashore.  The  shot-line  tbat  came  back  with  the 
whip  was  158  yards  long  (measured  since) ;  a  great  deal  of  the  shot-Hue 
had  been  hauled  on  board  before  they  could  get  a  steady  pull  on  it. 

Faked  the  shot-line  as  quickly  as  possible,  and  tired  again,  but  the 
shot-line  parted  at  the  shot.  Another  shot  was  fired,  line  parting  as 
before.  Had  hauled  one  ball  iu — the  first  one  fired.  Had  expended  all 
the  powder  in  the  flask.  Sent  to  the  station  for  another  line,  three  shot, 
and  the  powder-tank.  Tried,  in  vain,  to  get  horses.  The  men  got  one 
and  a  cart  near  the  station.  When  they  arrived  at  the  wreck,  with  the 
lines,  &c.,  it  was  too  late. 

Then  put  on  the  rubber  suit  and  made  two  attempts  to  reach  the 
wreck;  but  could  not  get  beyond  the  breakers.  Have  practiced  in  it  be- 
fore. The  sea  was  very  rough  ;  could  not  get  through  it  in  the  Merri- 
man  dress.  The  wreck  was  breaking  up  all  the  while,  and  after  the 
failure  to  reach  them  in  the  Merriman  suit,  the  people  began  to  jump 
overboard.  As  they  came  in  with  the  breakers  the  station-meu  and 
several  persons  went  in  after  them  and  brought  them  ashore.  Dou*t 
know  how  many  were  thus  saved;  perhaps  a  hundred. 

Every  one  who  came  inside  the  breakers  was  saved,  except  a  few  who 
died  from  exhaustion  after  getting  them  ashore.    The  station-men, 
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aud  some  others,  went  into  the  snrf  after  the  people,  and  bringing  them 
out  they  were  taken  by  the  by-standers  to  the  tires,  of  which  several  had 
been  built  and  were  kept  burning  on  the  beach. 

Saw  Captain  Ankers  coming  in,  with  a  rubber  suit  (Merriman's) ;  ap- 
peared helpless.  Went  in  with  Mr.  Brock,  up  to  the  waist,  to  assist 
the  captain,  and  brought  him  ashore.  His  rubber  suit  was  full  of  water. 
Could  not  have  reached  the  shore  without  assistance.  Five  of  the  sta- 
tion-men, including  keeper,  were  badly  bruised  with  wreckage  striking 
them  while  in  the  surf.  Were  about  three  hours  thus  rescuing  the  peo- 
ple ;  every  one  got  thoroughly  wet.  The  weather  was  not  very  cold. 
All  might  have  been  saved  if  the  station  had  known  of  the  wreck  earlier; 
or  if  a  team  had  been  at  hand,  could  have  saved  all  who  were  on  the 
wreck  when  it  was  first  reached. 

William  Perry  had  the  south  patrol  that  morning;  left  the  station  at 
12  midnight,  and  returned  about  7  a.  m.  The  beat  can  be  covered  in 
five  hours,  at  a  steady  pace.  In  bad  weather,  against  a  gale  up  or  down 
the  beat,  it  will  take  longer,  and  high  water  makes  harder  walking. 
The  patrol  is  ordered  to  remain  out  from  midnight  to  sunrise.  The 
beat  is  six  miles  south,  about  eight  miles  north.  If  the  boat  had  been 
there  when  the  wreck  was  first  reached,  it  could  have  gone  off  safely  to 
the  ship.    An  hour  later  it  could  not,  as  the  sea  grew  higher. 

JOHN  G.  CHAPPELL. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

J.  H.  MERKYMAN, 
Captain  United  /States  Revenue  Marine,  Inspector. 

William  Perry. 

Surfman ;  fisherman  (blue-fish).  Age  24.  Reside  at  Kittyhawk 
Banks.  Have  served  since  5th  March,  187G.  Was  on  south  patrol  on 
the  morning  of  3l8t  January.  Went  to  the  end  of  the  beat.  Was  there 
about  t3  a.  ui.  or  3.30  a.  m.  Weather  thick  and  rainy.  The  water  was 
running  over  the  beach,  and  it  was  bad  traveling;  had  to  rest  occa- 
sionally. Saw  no  vessels  nor  lights.  Did  not  meet  patrol  from  station 
5.  Have  met  him  ;  met  him  the  night  before.  Returned  to  station  at 
7  a.  m.  It  was  still  thick  aud  rainy.  Afterward,  assisted  the  men  with 
the  hand-cart,  and  ran  into  the  sea  after  the  people  several  times.  Have 
heard  Keeper  Chappell's  statement  read,  and  believe  it  to  be  true  as  far 
as  I  know.    Was  not  there  when  the  keeper  helped  the  captain  ashore. 

WILLIAM  PERRY. 

Sworn  and  subscribed  to  before  me  this  4th  flay  of  February,  1878. 

J.  H.  MERRYMAN, 
Captmn  Vnited  ^^tates  Revenue  Marine. 

PiGGOTT  GiLLIKlN. 

Surfman  ;  seaman  for  thirty  years,  from  cook  to  master.  Fifty  years 
of  age.  Have  been  at  station  since  December  last.  Was  on  patrol  first 
part  of  night  January  30,  north  ;  came  in  at  12.  Assisted  in  hauling 
liand  cart  to  wreck  of  Metropolis.  Left  station  about  10  o'clock.  Haul- 
ing was  bad  ;  sand  was  wet  and  heavy ;  could  not  have  hauled  it  with 
six  men.  A  Mr.  Dnnton  overtook  us  about  one  and  a  half  miles  from 
station,  in  horsercart;  got  him  to  help.  All  were  much  exhausted. 
Don't  know  what  time  the  wreck  was  reached.  The  mortar  was  flred  as 
described  by  the  keeper.  The  line  was  cut  by  the  fore-stay  ;  could  not 
see  how  many  were  hauling  on  it.  Saw  a  man  get  the  line  from  the 
port  fore-topsail  yard-arm.    He  was  no  seaman,  for  he  went  out  and 
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laid  in  astride  the  yard.  The  line  was  not  dipped  under  the  stays ;  was 
hauled  across  the  port  side  of  the  stay  by  men  standing  on  starboard 
side  of  hurricane-deck ;  a  very  strong  current  running  north  two  and  a 
half  miles  per  hour.  The  tally-board  went  off  with  the  whip-line.  The 
line  was  badly  managed  by  those  on  board  the  wreck.  Saw  the  captain 
coming  on  shore  in  the  Merriman  dress,  sometimes  head  up,  then  feet 
up;  on  his  face,  and  sometimes  on  his  back.  Saw  keeper  go  in  to  help 
him;  followed  the  keeper,  also  Mr.  Brock.  Keeper  caught  him  first, 
then  I  got  his  right  hand,  and  Mr.  Brock  got  hold  of  his  right  shonlder. 
The  captain  appeared  to  be  perfectly  exhausted.  Kept  no  account  of 
the  people  we  helped ;  had  no  time ;  all  worked  as  hard  at  it  as  possi- 
ble. Had  been  there  in  time  could  have  saved  every  soul.  As  it  was, 
the  station-men  and  citizens  saved  nearly  all  who  came  inside  the  break- 
ers after  they  got  there,  or  until  it  was  all  over. 

PIGGOTT  GILLIKIN. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

J.  H.  MERRYMAN, 
Captmn  United  States  Revenue  MarinCj  Inspector. 

The  undersigned,  surfman  of  station  No.  4,  sixth  district,  have  heanl 
the  foregoing  read,  and  hereby  testify  to  its  truth  to  the  best  of  our 
knowledge  and  belief. 

bis 
JOHN  +  ROGERS. 
mark, 
his 
JAMES  +  S.  ROGERS. 

mark. 
SA.MUEL  A.  GILLETT. 
NAT.  GRAY. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

J.  H.  MERRYMAN, 
Captuin  United  States  Eeveniie  Marine^  Inspector, 

William  Davis. 

Received  news  of  the  wrecked  Metropolis  by  messenger  on  horseback, 
at  7.15  p.  m.,  on  Thursday,  31st  of  January,  1878.  I  took  instrument, 
paper,  signal-flag,  and  necessary  tools  for  opening  telegraph-station  as 
soon  as  possible  upon  arriving  at  scene  of  wreck.  I. started  at  7.30, 
and  traveled  on  horseback  15  miles,  leaving  my  horse  and  going  on 
foot  remainder  of  trip,  which  was  4  miles.  The  reason  I  went  on  foot 
was  that  the  horse  was  very  tired,  anft  I  not  being  used  to  horse- 
back riding,  thought  I  could  travel  faster  on  foot.  Arrived  at  scene  of 
wreck  at  3.20  a.  m.  on  Friday  morning,  cutting  the  wire  and  opening 
communication  at  7.30.  CTpon  arriving  at  scene  found  two  life-saving 
men  taking  care  of  the  living,  and  doing  all  that  was  in  their  power  to 
keep  up  a  fire,  and  keep  those  comfortable  that  were  living,  by  medical 
aid,  &c.  At  daylight  I  went  up  the  beach  and  witnessed  the  scene, 
and  as  near  as  I  can  find  out  the  life-saving  men  did  all  that  human 
beings  could  do  in  their  operations  in  trying  to  save  life,  and  to  care  for 
the  living,  and  burying  the  dead. 

The  life-saving  men  run  great  risks  of  their  lives,  in  trying  to  haul 
those  out  of  the  surf,  by  fragments  of  the  wrecked  steamer  striking 
them  with  great  force  by  the  rough  sea.  I  was  informed  by  the  citizens 
that  were  at  the  wreck  that  they  said  the  life  saving  men  had  worked 
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faithfally  in  rescaing  those  who  were  straggling  in  the  water,  and  car- 
ing for  those  who  were  safe  on  land,  and  burying  the  dead.  I  was  also 
informed  by  the  life-saving  men  that  the  citizens  had  all  worked  faith- 
fully in  saving  the  lives  and  carrying  them  to  their  dweling-hoases  and 
famishing  clothing  for  the  naked.  In  closing  I  will  say  that  the  Life- 
Saving  Service  deserves  much  honor  and  praise  in  being  so  brave  in 
panning  the  risk  of  their  own  lives  to  save  the  lives  of  thosa  who  were 
aboat  to  perish.  I  will  say  that  there  were  only  two  men  who  spoke 
ap^ainst  the  Life-Saving  Service ;  one  was  the  captain,  and  one  who  had 
charge  of  the  passengers,  and  I  think  the  latter  said  more  than  he 
oaght  to  have  said;  in  fact  both  spoke  very  hard  of  the  service,  not 
knowing  what  the  duty  of  the  service  were  required  to  do. 

WILLIAM  DAVIS. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  Februarv,  1878. 

J.  H.  MERRYMAN, 

Inspector. 

IN".  E.  K.  Jones,  of  Currituck  Beach,  North  Oarolinia,  beiu^?  duly  sworn, 
deposes  and  says : 

After  a  blow,  I  generally  make  it  a  custom  to  go  out  on  the  beach  to 
see  if  any  vessel  or  stranded  property  has  come  ashore.  I,  in  company 
with  James  E.  Capps,  went  out  on  the  beach  Thursday  morning  between 
8  and  9  o'clock.  While  on  our  way  we  saw  the  mast  of  a  vessel.  Capps 
said,  "  Mr.  Jones,  yonder  is  a  vessel  ashore.''  I  noticed  it,  and  we 
harried  down  as  fast  as  we  could.  It  was  quite  foggy,  and  at  times 
the  vessel  was  obscnred  by  the  mist,  which  caused  us  several  different 
times  to  think  she  had  gone  to  pieces.  When  we  got  near  the  vessel, 
we  couldn't  distinguish  whether  there  was  any  one  aboard  or  not. 
When  we  arrived  abreast  of  her,  we  discovered  men,  and  they  cheered 
us.  Knowing  I  had  no  team  to  go  to  the  station,  I  hardly  knew  what 
to  do.  I  told  Capps  to  go  up  to  Mr.  Brock's  (the  nearest  neighbor)  and 
get  his  horse  and  go  to  station  four  and  notify  them  of  the  wreck. 
Capps  started  off  on  a  run,  and  soon  after  he  left  P discovered  that  a 
man  had  jumped  overboard,  and  in  watching  for  him  saw  several  others 
in  the  water.  I  also  saw  one  or  two  men  further  up  the  beach  to  the 
northward  among  the  debris,  whom  I  afterward  found  to  be  some  who 
had  got  ashore  in  one  of  the  ship's  boats.  The  vessel  was  lying  with  head 
west-southwest,  and  about  150  yards  from  the  t>each.  She  careened  a 
little  to  the  southward,  and  there  was  a  heavy  surf  on.  She  had  one  of 
her  square  sails  set,  one  mast  standing,  smoke-stack  gone. 

I  ran  down  to  the  surf,  and  as  a  man  came  in,  I  pulled  him  out,  and 
placed  him  out  of  reach  of  the  water.  I  then  pulled  out  another.  All  had 
on  life-preservers.  After  I  had  pulled  out  about  six  or  eight,  Mr.  Brock 
came  down  on  his  horse  on  his  way  to  the  station  for  help.  I  ran  up 
and  asked  him  if  he  had  any  matches,  as  the  men  were  nearly  frozen, 
and  I  wanted  to  build  them  a  fire.  He  had  none  and  went  off  on  a  run 
toward  the  station  with  his  horse.  I  continued  pulling  men  out  as  fast 
as  I  could.  It  was  with  difficulty  that  I  could  tree  myself  from  one  of 
the  men  I  pulled  out;  he  held  on  to  me  after  I  got  him  out  of  the  water, 
but  I  had  to  leave  him  and  attend  to  others.  A  little  further  up  the 
beach  saw  a  man  on  his  knees  by  a  telegraph-pole.  One  of  the  survivors 
and  myself  raised  him  up,  he  having  been  bruised  by  the  drift-stuff,  as 
we  afterward  learned.  A  number  of  the  survivors  asked  me  to  take  him 
to  my  house,  which  I  did,  several  others  accompanying  me. 

While  on  my  way  home,  Mr.  Brock  overtook  me,  as  he  returned  from 
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the  statiou,  aud  said  Captain  Oliappcll  and  crew  were  coming  liglit 
down  with  the  apparatus.  I  came  home  with  the  men,  and  left  them  in 
care  of  my  wife,  and  returned  to  the  beach  to  look  out  for  others.  When 
I  returned  the  life-saving  crew  were  there,  together  with  the  keepers  of 
Currituck  lighthouse;  also  John  Dnnton,  Bill  Jone^,  Mr.  Brock,  and 
others.  The  life-saving  crew  were  getting  things  in  readiness  for  action. 
The  mortar  was  fired,  and  at  first  shot  the  ball  was  thrown  over  the  end 
of  one  of  the  spars  (don't  know  the  name  of  it).  The  crew  of  the  ves- 
sel cheered  and  we  returned  it.  Soon  we  saw  one  of  the  crew  of  the 
vessel  going  out  on  the  spar  after  the  line.  He  seemed  to  have  great 
difibculty  in  getting  it  and  getting  back  to  the  mast.  The  ship's  crew 
then  pulled  on  the  line.  Some  on  the  beach  said  we  ought  to  go  up  the 
beach  with  one  part  of  the  whip,  and  others  said  we  ought  to  go  down 
with  it,  as  the  current  was  running  strong  to  the  northward.  We 
walked  down  the  beach  to  the  southward  against  the  current  for  some 
distance.  There  seemed  to  be  a  great  deal  of  strain  on  the  rope  (whip). 
The  people  on  board  succeeded  in  raising  the  block  clear  of  the  water, 
when  the  shot-line  parted,  and  that  end  of  the  whip  went  adrift. 

We  hauled  it  ashore  as  quick  as  we  could,  while  the  life-saving 
crew  got  ready  for  another  shot.  The  mortar  was  fired  again,  and  the 
line  parted  near  the  ballwithout  taking  out  any  of  the  line.  They  then 
got  ready  for  another  shot,  but  found  they  had  no  powder.  Mr.  Brock 
furnished  some,  and,  I  think,  they  fired  again,  but  can't  remember  what 
the  result  was. 

Someone  asked  whether  the  vessel's  life-boat  (which  had  come  ashore 
in  the  morning)  couldn't  be  used  to  take  the  people  off.  Some  said 
it  was  too  rough  to  make  the  attempt.  The  crew  of  the  vessel  then 
seemed  to  get  impatient  and  began  to  jump  over  again.  By  this  time — 
twelve  or  one  o'clock — a  crowd  began  to  accumulate  on  the  beach,  aome 
coming  from  the  mainland.  Some  one  asked  in  my  presence  why  the 
life-saving  crew  didn't  go  after  what  they  wanted  to  render  farther  as- 
sistance with  the  apparatus.  I  suppose  they  meant  the  surf- boat. 
Then  the  life-saving  crew,  with  the  rest  of  us,  dropped  the  apparatus 
and  went  to  work  to  save  the  people  as  they  washed  np.  I  think  we 
saved  in  all  at  least  one  hundred. 

The  tide  then  began  to  make  aud  the  vessel  began  to  break  np  pretty 
fast,  and  about  an  hour  before  sunset  the  mast  fell  and  the  sail  with  it. 
Directly  after  this  I  saw  fifty  or  sixty  men  clustered  together  on  the 
northward  gunwale.  Just  after  the  mast  fell  Hooked  toward  the  wreck 
and  found  the  vessel  was  entirely  gone  and  the  people  with  it.  I  re- 
mained, with  others,  on  the  beach  until  all  that  could  be  saved  were 
saved.  The  greater  number  saved  had  on  cork  jackets,  as  had  also 
those  who  perished. 

It  was  found  that  quite  a  number  of  thp  bodies  were  badly  bruised, 
caused  probably  by  coming  in  contact  with  pieces  of  wreck.  The  ves- 
sel was  evidently  an  old  one,  as  shown  by  the  small  and  rotten  pieces 
that  came  ashore. 

There  being  no  more  lives  to  save,  I  went  on  np  the  beach  to  look  oat 
for  wrecked  stuff,  the  fragments  of  which  were  strewn  up  the  beach  as 
far  as  Whale's  Head,  about  two  miles.  I  returned  home,  arriving  abont 
dark.  Found  the  gentleman,  Captain  Harrison,  whom  I  had  left  at  my 
honse  that  morning,  much  better.  He  made  some  inquiries  in  regard 
to  his  wife,  whom  he  supposed  was  drowned.  I  told  him  there  was  one 
lady  saved  and  two  missing.  He  asked  me  to  describe  them,  and  I  did 
so.  He  said  the  drowned  one  was  his  wife,  and  requested  me  to  go 
down  with  him  after  supper  to  the  body,  which  I  did.    It  proved  to  be 
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bis  wife.  He  returned  home  with  me  and  remained  aH  night.  While 
we  were  on  the  beach  he  noticed  one  of  his  trunks — also  those  of  Mrs. 
Myers — ^had  been  broken  open.  Oaptaiu  Harrison  told  roe  that  his 
tronks  had  been  broken  open  by  some  of  the  ship's  company,  as  he  had 
seen  one  of  them  wearing  a  suit  of  his  own  clothes. 

This  is  all  I  know  of  tbe  wreck  of  the  steamer  Metropolis. 

N.  B.  K.  JONES. 

Personally  appeared  before  me  and  testilied  to  the  aforegoing  this  4th 
of  February,  1878. 

WALTER  WALTON, 
Assistant  Inspector  and  Acting  Superinteiident, 

S.  C.  Brock,  of  Hobbs  Woods,  and  residing  on  the  sound  shore, 
Currituck  Beach,  North  Carolina,  being  duly  sworn,  deposes  and  says : 

At  about  eight  o'clock  on  the  morning  of  January  31,  I  was  on 
the  marsh  near  my  house  and  heard  at  short  intervals  peculiar  cries, 
like  the  sound  of  many  human  voices,  and  stopped  to  listen.  The  wind 
was  from  the  eastward,  thick  weather,  and  the  sounds  seemed  to  pro- 
ceed from  the  direction  of  the  ocean.  Just  at  this  time  I  was  called  by 
James  E.  Capps,  a  boy  who  was  in  one  of  the  upper  windows  of  my 
house.  I  went  with  all  speed  to  the  house.  1  found  my  horse  ready  to 
be  saddled.  The  boy  said  he  had  been  to  the  beach  and  that  there  was 
a  steamer  ashore  just  abreast  of  my  house,  and  that  he  thought  there 
were  women  aboard.  I  mounted  my  horse  and  galloped  to  the  beach 
abreast  the  wreck,  waved  my  hat  to  the  people  on  board  to  let  them 
know  assistance  would  be  rendered,  and  galloped  up  the  beach  to  give 
information  to  station  No.  4. 

I  noticed  that  the  steamer  was  lying  about  100  yards  from  the  shore, 
(it  being  then  low  water)  and  heading  about  west-southwest.  She  was 
square-rigged  forward,  fore-and-aft  rigged  aft,  and  her  mainmast  had 
fallen,  also  ber  smokestack.  There  were  many  people  on  board,  a 
great  number  of  them  with  cork  jackets  on.  They  were  crying  and 
screaming  for  help.  The  sea  was  very  heavj*^ ;  about  as  heavy  as  we 
usually  have  it  here,  and  was  breaking  over  the  vessel,  which  had 
careened  over  slightly  toward  the  sea  to  the  southeast. 

On  my  way  to  station  4,  about  one-half  mile  to  northward  of  wreck  I 
noticed  a  metallic  boat  on  the  beach  all  burst  to  pieces.  I  supposed  it 
was  one  of  the  steamer's  boats.  I  had  got  within  about  one-quarter  of 
a  mile  from  the  station  when  I  met  one  of  the  patrol  of  station  4  com- 
ing south,  I  asked  him  how  far  it  was  to  tbe  station.  He  said  about 
a  quarter  of  a  mile.  I  told  him  there  was  a  vessel  ashore  just  abreast 
iny  house  and  rode  on  toward  tbe  station,  tbe  man  following.  I  arrived 
at  station  about  half  past  eight,  as  near  as  I  can  judge;  did  not  see 
Keeper  Cliappell,  but  told  his  crew  there  was  a  vessel  ashore  just 
abreast  my  house,  and  they  immediately  commenced  preparations. 

Just  then  Captain  Cbappell  came  up  from  the  beach,  and  I  reiterated 
my  information.  He  told  tbe  boys  to  get  ready  as  soon  as  possible. 
He  asked  me  if  I  thought  be  could  get  his  boat  down  there  in  time.  1 
told  him  I  did  not,  the  distance  being  great  and  the  vessel  fast  breaking 
np.  He  then  put  the  mortar  apparatus  in  tbe  hand-cart,  and  taking  tbe 
medicine-chest,  he  and  I  started  for  tbe  wreck,  leaving  tbe  crew  to  fol- 
low with  apparatus. 

I  soon  after  relieved  the  keeper  of  tbe  medicine-chest  and  took'  it  on 
my  horse  until  within  a  mile  of  tbe  wreck,  When  tbe  keeper  took  the 
chest  and  told  me  to  ride  on  quickly  and  see  i^  I  could  relievo  or  assist 
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those  coming  off  the  wreck.  I  went  on  with  all  speed,  and  on  my  ar- 
rival found  abont  twenty  people  ashore  alive,  and  sent  a  number  to  mj 
house  to  be  cared  for ;  part  went  to  N.  E.  K.  Jones's.  They  all  had  on 
cork  jackets  when  they  came  ashore.  Saw  no  persons  washing  ashore 
at  this  time.  I  took  off  my  hat  and  waved  to  those  on  board  to  let 
them  know  that  assistance  was  coming  from  station  4.  I  then  went  to 
my  house,  as  my  wife  was  sick,  where  I  found  a  number  of  the  sarviv- 
ors.  Others  had  been  there,  and  having  warmed  themselves,  had  gone 
back  to  the  beach  to  render  assistance. 

I  immediately  went  back  to  the  beach  ready  to  lend  a  hand,  and  com- 
menced making  fires,  as  it  was  chilly,  and  numbers  were  only  partially 
dressed.  About  half  past  twelve  o'clock  the  life-saving  crew  arrived 
with  the  mortar  apparatus.  By  this  time  the  wind  had  shifted  to  sooth- 
west,  and  the  mortar  apparatus  was  put  in  position  ready  for  firing.  The 
mortar  was  aimed  to  windward,  as  I  supposed,  to  allow  lor  drift.  The 
first  shot  went  over  and  to  windward  of  the  foremast,  but  the  bight  of 
line  drifted  to  leeward,  and  the  mainmast  being  gone  there  was  nothing 
to  fetch  up  the  bight  of  the  line  and  it  pass^  over  the  stern  of  the 
vessel  and  overboard.  ^ 

The  line  was  then  hauled  in  with  shot  attached  by  the  life-saving 
crew,  the  moriar  reloaded  and  fired  again.  The  second  shot  was  fired 
with  apparent  success,  passing  over  the  port  fore-topsail  yard-arm,  the 
topsail  being  set  and  the  jib  stay.  Saw  a  man  go  aloft  to  get  the  hne, 
whom  I  afterward  learned  was  the  second  mate;  passed  the  line  down 
to  the  crew  on  deck,  who  began  pulling  on  it.  They  had  got  the  tall 
block,  with  tally-board  attached,  within  about  150  feet  of  the  side  of 
the  vessel  when  the  line  parted,  there  being  a  heavy  current  setting 
to  the  northward,  and  briuging,  according  to  my  judgment,  a  hearv 
strain  upon  the  whip.  The  shot-line,  minus  the  ball;  was  hauled  in  a 
second  time  by  the  crew  of  station  4,  together  with  the  whip  and  tail- 
block. 

Everything  was  got  ready  for  a  third  shot  when  the  keeper  found  h« 
was  out  of  powder.  I  immediately  sent  to  my  house  for  powder.  The 
mortar  was  then  loaded  for  a  third  time  and  fired,  when  the  line  parted 
at  once  near  the  ball.  The  mortar  was  loaded  with  third  and  last  ball, 
fired,  and  cut  the  line  at  the  ball  as  before  without  taking  any  of  the 
line. 

Just  at  this  moment  the  first  officer  of  the  stranded  vessel  came  np 
and  asked  the  crowd  if  there  was  any  possible  way  of  getting  infor- 
mation to  the  adjacent  station  south:  also  to  a  telegraph-operator. 
Nothing  was  said  for  awhile.  I  noticed  this  and  said,  '^  Yes,  there  is  a 
way,  that  I  had  a  horse  and  man  whom  I  would  send  on  horseback  to 
Mr.  Poyner,  who  would  forward  the  telegram  if  he  could;  if  not,  I  would 
see  that  the  message  was  sent  on.  I  sent  the  officer's  telegram  to  Mr. 
Poyner,  who  sent  word  back  that  he  would  send  the  telegram  on  a: 
once.  This  was  about  three  in  the  afternoon.  There  was  no  one  wash- 
ing ashore  at  this  time ;  they  seemed  to  be  waiting  or  holding  on,  eri 
dently  expecting  assistance.  So  far  as  I  know  there  was  no  attempt 
made  by  the  people  on  board  to  send  a  line  ashore  by  a  cask  or  spar, 
but  they  hallooed  and  made  motion  to  the  effect  that  we  were  to  look  on: 
for  a  line,  and  I  learned  afterward  from  one  of  the  survivors  that  a  maa 
did  jump  overboard  with  a  line  in  his  teeth,  intending  to  swim  ashore 
with  it,  but  they  did  not  pay  out  the  line  last  enough  to  him,  and  he 
was  compelled  to  relinquish  his  hold,  and  he  swam  ashore  without  it. 

Keeper  Ohappell  asked  me  if  I  could  send  a  man  back  to  the  station 
for  m6re  balls.    I  told  him  I  could  not  as  my  horse  had  gone  south  with 
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a  telegram.  Gbappell  then  said  be  didn't  know  what  he  shoald  do. 
So  far  as  I  know  there  was  no  horse  to  be  had  in  the  vicinity.  No  im- 
mediate assistance  being  rendered  the  people  began  to  jamp  overboard 
on  doors  and  other  fragments  of  joiner-work  from  the  vessel.  Then  the 
station  crew  assisted  by  N.  E.  K.  Jones,  James  E.  Capps,  and  myself 
waded  into  the  surf  and  rescued  the  drowning  men.  My  dog  (a  large 
Xewfonndland)  also  went  in  and  dragged  one  man  out. 

Shortly  afterward  a  number  of  citizens  arrived  from  the  mainland 
and  elsewhere,  among  whom  were  Thomas  J.  Poyner,  Captain  Everton, 
wreck-commissioner,  John  Saunders,  Alonzo  Williams,  Buchanan 
Williams,  Thomas  Litchfield,  Sanford  Duuton,  John  Dunton,  and  others. 
All  united  with  us  in  saving  life.  Nearly  if  not  quite  all  of  those  saved 
had  on  cork  jackets.  There  was  a  strong  current  running  to  the  north- 
ward carrying  everything  in  that  direction.  There  was  one  man  swim- 
ming ashore  who  had  on  a  cork  jacket.  He  doubtless  would  have  been 
saved,  but  a  heavy  sea  breaking  threw  a  lot  of  drift-stuff  over  him  and 
he  drowned.  The  beach  was  strewn  with  fragments  of  the  wreck  for  a 
distance  of  at  least  two  miles.  About  this  time  the  captain  of  the 
stranded  vessel  came  in  toward  the  shore.  Keeper  Chappell  and  myself 
seized  hold  of  him  and  brought  him  ashore.  He  had  ou  a  rubber  suit 
(Merriman's.) 

Shortly  after  this  p'ust  before  sunset)  the  foremast  fell,  covering  a 
number  of  people  unoer  the  sail  and  killing  and  crippling  a  great  many 
and  knocking  them  overboard.  A  few  minutes  after  this  the  vessel 
broke  up  and  disappeared  almost  entirely.  There  was  a  great  struggle 
now  to  save  life,  as  everybody  who  had  remained  on  the  vessel  up  to 
this  time  was  overboard.  We  all  pitched  in  and  did  our  best.  Don't 
know  how  many  were  saved  in  all,  but  think  at  least  one  hundred.  At 
about  sunset  I  left  the  beach ;  I  was  lame,  having  been  struck  by  a 
drifting  door  while  endeavoring  to  save  life.  I  took  the  captain  of  the 
steamer  to  my  house,  where  the  purser  and  twelve  others  (survivors) 
were  being  properly  taken  care  of.  About  seven  in  the  evening  a  surf- 
man  from  station  5  came  up  and  asked  me  if  I  could  take  care  of  a 
woman,  one  of  the  survivors.  I  told  him  yes,  if  they  could  get  her  here. 
I  gave  them  my  wife's  cloak.  Mr.  Josephus  Baum's  cart  being  on  the 
beach,  she  was  taken  to  his  house  and  properly  taken  care  of. 

When  I  left  the  beach  saw  a  great  number  of  survivors  round  the 
fires.  There  were  a  great  many  more  people  there  than  I  could  take 
care  of.  I  remained  home  all  night,  and  next  morning  (Friday,  1st) 
went  back  td  the  beach,  saw  a  number  of  the  shipwrecked  people, 
who  said  they  had  had  nothing  to  eat  for  two  days.  I  sent  a  num- 
ber of  them  to  my  house  at  different  times  throughout  the  day  for 
food  and  shelter.  There  was  one  man  lying  down  on  a  bench  by  a  fire 
suffering  very  much^  having  been  injured  internally  by  the  wreck.  I 
told  Keeper  Chappell  of  this,  and  he  took  his  medicine-chest,  went 
immediately  to  the  man,  gave  him  some  brandy,  and  applied  mustard- 
plasters.  Josephus  Baum  soon  came  in  a  cart,  took  the  man  to  his 
house,  and  properly  cared  for  him.  John  Baker  and  others  contributed 
clothing  for  the  man. 

The  captain  of  the  steamer  directed  me  to  employ  hands  to  gather  up 
the  property  and  take  care  of  it,  and  bury  the  bodies.  We  buried  about 
twenty-three ;  all  those  whose  names  could  be  ascertained  I  wrote  with 
a  pencil  or  red  chalk  on  the  head-boards ;  and  they  are  so  buried  as  to 
be  quickly  and  easily  identified  by  myself.  Jimmy  Williams,  Joshua 
Beaseley,  Benjamin  S.  Harrison,  and  two  others  (names  I  don't  remem- 
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ber)  assisted  in  burjiBg  the  dead.    I  saw  no  jewelry  or  trinkets  of  any 
kind  on  any  of  the  bodies. 

Joshna  Beaseley  told  me  that  while  they  were  burying  the  bodies  one 
of  the  survivors  came  up  and  said  he  was  searching  for  his  chum ;  that 
he  had  $13  or  $15  on  him,  and  he  wanted  to  get  it  and  take  it  to  his 
wife.  He  found  his  chum,  knew  him,  and  found  the  money,  and  took 
it  from  him  in  Beaseley's  presence.  We  got  through  burying  the  bodies 
just  before  night.  It  was  said  there  was  a  great  deal  of  provision 
aboard,  but  I  saw  very  little  of  it.  What  I  did  see  was  a  few  barrels  of 
hard  bread. 

On  Friday  night  I  took  care  of  sixteen  persons,  among  whom  were 
George  A.  Yoke,  Thomas  Cogan,  B.  J.  White,  R.  Clark,  and  A.  VV. 
Newton. 

This  is  all  I  know  of  the  wreck  of  the  steamer  Metropolis. 

S.  C.  BROCK. 

Personally  appeared  before  me  and  testified  to  the  foregoing  this  4th 
of  February,  1878. 

WALTER  WALTON, 
Assistant  Inspector  and  Acting  Superintendent, 

John  J.  Dujston,  being  duly  sworn,,  deposes  and  says : 

I  left  my  house,  "  Light-House  Club,"  Currituck  Beach,  about  nine 
o'clock,  going  down  the  beach  south,  and  about  9.30  a.  m.  meeting  sur- 
vivors from  the  Metropolis  coming  to  the  house.  Turning  my  horse 
around,  riding  back  as  soon  as  possible,  finding  some  of  the  survivors 
at  my  house  when  I  reached  there,  I  gave  them  all  the  clothes  I  had 
except  one  suit,  and  putting  a  man  on  my  horse  sent  him  to  life-saving 
station  4  for  assistance ;  but  Mr.  Brock  being  ahead  of  me  my  horse 
turned  back  home.  I  hitched  him  to  the  cart,  and  started  to  the  wreck 
to  render  assistance,  together  with  the  first  mate  of  the  stranded  vessel. 
I  rode  about  one-eighth  mile  down  the  beach,  when  I  overtook  the  life- 
saving  crew,  station  4,  with  their  hand  cart,  shot-line,  mortar,  and 
whipJine.  They  were  worn  down,  it  being  a.  bad  beach  for  men  to 
travel,  and  asked  me  for  assistance.  1  hitched  onto  the  cart  and  was 
glad  to  do  so.  I  took  them  down  to  the  wreck.  We  arrived  at  the 
wreck  about  twelve  o'clock.  The  mortar  was  immediately  got  into 
operation.  The  first  shot  parted  the  line.  The  second  shot  parted  the 
line.  The  third  shot  went  over  the  fore-topsail-yard,  and  the  line  caught 
on  yard-arm.  Second  mate  got  the  line,  overhauled  it  down  to  the  peo- 
ple on  deck  on  the  starboard  side.  The  line  was  hauled  across  the  fore- 
stay.  The  whip  got  half  way  to  the  sbip  when  it  fouled  with  something 
under  water,  and  the  shot  line  broke.  The  fourth  shot  was  then  fired 
and  parted  line.  There  was  a  strong  current  running  at  the  time,  and 
too  many  men  pulling  at  the  shot-line.  Two  of  the  life-saving  crew 
started  immediately  for  the  station  for  both  powder  and  balls.  Soon 
after  that  the  people  began  to  jump  overboard  and  leave  the  ship.  We 
all,  citizens  and  life-saving  crew,  pulled  the  drowning  men  out  of  the 
surf.  ISurfman  Gillett,  station  4,  with  a  line  tied  around  his  body,  and 
myself  hold  of  the  line,  went  in  and  pulled  all  out  we  could.  A  little 
before  sunset  the  foremast  fell,  and  the  ship  broke  up  completely.  By 
dusk  all  that  could  be  saved  were  rescued.  I  think  we  saved  at  least 
one  hundred  and  twenty  five.  I  then  returned  home,  found  my  house 
crowded  with  the  survivors,  about  seventy  in  all,  whom  I  fed  and  took 
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care  of  to  the  best  of  my  ability  and  means.  They  remained  at  my  honse 
until  Saturday  noon,  when  they  left  in  the  steamer  Cygnet  for  Norfolk. 
I  would  like  to  state  that  on  Friday  evening,  the  day  after  the  wreck, 
I  was  on  my  way  home,  coming  up  the  beach  I  saw  a  man  (one  of  the 
survivors)  break  open  the  surgeon's  case  of  instruments.  The  first  offi- 
cer rebuked  the  man  for  it.  This  is  all  I  know  in  relation  to  the  wreck 
of  the  steamer  Metropolis. 

JOHN  J.  DUNTON. 

Personally  appeared  before  me  and  testified  to  the  foregoing  this  4th 
day  of  February,  1878. 

WALTER  WALTON, 
AsHstant  Inspector  and  Acting  Superintendent 

Mr.  N.  G.  BuRRis,  keeper  of  Currituck  light-house.  North  Carolina, 
being  duly  sworn,  deposes  and  says : 

About  10  o'clock  in  the  forenoon  of  Thursday,  January  31,  I  was  in- 
formed by  a  messenger  from  the  Light-House  Club  that  there  was  a 
vessel  ashore.  This  was,  I  think,  before  information  was  received  by 
life-saving  station  4.  The  weather  was  foggy.  I  immediately  started 
down  the  beach  and  on  my  way  was  overtaken  by  the  crew  of  life-saving 
station  4,  with  mortar  apparatus.  I  was  accompanied  by  both  the  assist- 
ant ligh^keepers.  We  had*  got  down  some  distance  when  we  saw  the 
body  of  a  man  washed  upon  the  beach.  We  went  along  a  little  fur- 
ther and  we  saw  the  body  of  a  woman  also  on  the  beach.  They  were 
insensible,  but  nevertheless  we  endeavored  to  resuscitate  them,  but 
without  success.  We  went  on  a  little  farther,  and  we  saw  through  the 
mist  the  wreck.  Saw  only  one  mast,  smokestack  gene,  and  the  greater 
portion  of  the  vessel  broken  up,  and  the  deck  covered  with  people.  In  a 
short  time  the  mortar  apparatus  was  brought  into  requisition.  At  the 
first  fire  the  ball  missed  the  wreck.  The  second  shot,  however,  the  line 
fell  across  the  jib-stay,  well  up.  The  crew  of  the  vessel  began  hauling 
on  the  shot  line;  they  had  got  the  block  within  75  yards  of  the  vessel 
when  the  line  parted.  Then  preparations  were  made  for  a  third  shot, 
the  mortar  fired  and  the  line  parted.  They  again  got  the  mortar  ready 
and  the  fourth  shot  fired,  the  line  parted  as  before.  During  the  firing 
I  was  busy  faking  the  line  down  on  the  beach,^and  didn't  know  exactly 
what  was  going  on  on  the  beach.  The  people  on  board  then  saw  there 
was  nothing  being  done  for  their  help,  and  began  jumping  overboard. 
Then  we  all  endeavored  to  save  life  to  the  best  advantage ;  three  men 
I  noticed  particularly  who  by  their  extraordinary  and  prolonged  exer- 
tions in  rescuing  life,  seemed  to  distinguisb  themselves.  Their  names 
were  John  J.  Dunton,  and  Surfmen  Oillett  and  Oillikin,  of  life-saving 
station  4.  Mr.  Brock,  William  Jones,  with  many  other  citizens  also, 
were  particularly  noticeable  in  their  eagerness  and  willingness  to  save 
life.  About  four  o'clock  in  the  afternoon,  I  being  completely  worn  out 
and  exhausted,  started  for  home.  When  near  the  lighthouse  I  turned 
and  looked  back  and  saw  the  mast  had  fallen,  and  no  sign  of  the  vessel 
remained.  I  took  one  of  the  survivors  home  with  me,  and  shortly  after 
my  arrival  a  great  many  more  of  the  survivors  in  an  exhausted  and 
destitute  condition  flocked  to  the  house.  I  furnished  food  and  shelter 
for  sixty  one  persons  that  night,  and  for  about  seventy -six  for  break- 
fast and  dinner;  also  sheltered  them  that  night  and  gave  them  a  break- 
last  the  following  morning  (Saturday).  They  left  at  noon  for  the  steamer 
H.  Ex.  58 2 
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to  Norfolk,  Va.    Tbis  is  aU  I  know  in  rehitioa  to  the  wreck  of  tbe 
steamer  Metropolis. 

N.  G.  BURRIS. 

Personally  appeared  before  me  and  testified  to  the  foregoing,  this  4th 
day  of  February,  1878. 

WALTER  WALTON, 
Amstant  Inspector  and  Actituj  Superintendent 

James  E.  Capps,  gunner  and  trapi)er,  of  Currituck  Beach,  North 
(>arolina,  being  duly  sworu,  deposes  and  says  : 

About  eight  o'clock  in  the  morning  of  Thursday,  January  31,  myself 
and  N.  E.  Jones  were  walking  across  tho  beach  toward  the  surf  when 
I  looked  in  a  northerly  direction  and  saw  the  mast  of  the  vessel  close 
in.  The  weather  was  foggy.  I  said  to  Jones,  "  Yonder  is  a  vessel's 
mast,"  and  we  hurried  toward  it  as  quickly  as  possible.  At  first  Mr. 
Jones  said  it  must  be  a  vessel  abandoned,  and  that  some  vessel  had 
taken  the  people  off.  As  we  got  closer  we  could  see  people  on  board 
moving  about ;  they  waved  their  hats  to  us  and  and  hallooed  for  help. 
Mr.  Jones  then  told  me  to  go  and  inform  Mr.  Brock,  so  that  he  could  go 
and  let  the  life-saving  crew  at  station  No.  4  know  it.  I  hurried  over  to 
the  sound  shore  and  told  Mr.  Brock,  who  mounted  his  horse  and  rode  at 
full  speed  north  toward  the  station.  I  ran  back  to  the  beach  to  help  to 
save  the  people'strugglingin  the  water.  The  vessel  was  lying  in  about 
a  northeast  and  southwest  direction  and  was  already  much  torn  up;  the 
sea  was  breaking  all  over  her;  one  mast  was  standing  with  sail  set  on 
it,  and  the  smoke-stack  was  gone.  At  this  time  only  a  few  men  (natives) 
were  on  the  beach ;  don't  remember  their  names.  We  saved  the  people 
by  taking  hold  of  hands  and  wading  into  the  surf.  About  nine  o'clock 
Mr.  Brock  returned  from  the  station,  and  afterwards  assisted  in  saving 
life.  At  about  ten  or  eleven  o'clock  in  the  forenoon  the  mortar  appa 
ratus  from  station  4  arrived.  I  was  not  immediately  present  when  the 
mortar  was  first  fired,  being  a  little  way  up  the  beach.  The  first  shotr 
I  think,  did  not  reach  the  vessel,  but  the  second  shot  landed  the  line 
across  the  upper  rigging.  Saw  one  of  the  crew  go  alpft  to  get  tbe  line, 
which  was  then  seized  hold  of  by  tbe  crew  below.  Don't  know  whether 
they  got  the  whip  on  board  or  not;  think  they  did  not,  for  the  mortar 
was  fired  again  with  some  powder  which  I  brought  from  Mr.  Brock'8. 
I  can't  state  how  the  apparatus  worked  because  I  went  up  the  beach  a 
short  distance  to  see  i£  there  were  any  more  people  coming  ashore.  I 
went  north  because  the  current  was  running  strong  in  that  direction. 

After  the  mortar  apparatus  failed  the  people  began  jumping  overboani 
and  trying  to  get  on  floating  pieces  of  timber.  The  men  on  the  bea<^h 
all  turned  in  and  helped  the  stragglers  ashore.  I  didn't  notice  wheu 
the  mast  fell,  as  I  was  busy  hauling  the  people  out  of  the  water.  1 
worked,  with  others,  until  sunset ;  by  that  time  the  vessel  had  all 
broken  up,  and  those  that  could  be  seen  alive  were  saved.  I  think  we 
rescued  over  100.  I  noticed  about  10  or  15  dead  bodies,  some  of  whom 
had  on  cork  jackets,  but  were  bruised.  1  left  the  beach  about  dark  and 
went  home  to  Mr.  Jones's ;  saw  Mr.  Harrison,  one  of  the  survivors,  there, 
who  asked  me  and  Jones  to  go  down  to  the  beach  with  him  to  look  for 
the  body  of  his  wife.  We  found  her  laid  out  properly  and  covered  op. 
We  then  returned  back  to  the  house.  The  next  morning,  Friday,  1st 
instant,  Mr.  Jones  and  1  went  to  the  beach  near  tbe  scene  of  the  wreck: 
saw  the  telegraph-operator  from  Eittyhawk  at  work.  At  his  request 
I  waited  on  him,  and  carried  his  meals.    The  operator  was  working  out- 
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doors.  I  saw  a  number  of  natives  on  the  beach;  don't  remember  their 
names.  This  is  all  I  know  in  relation  to  the  wreck  of  the  steamer 
Metropolis. 

JAMESE.  +  KAPPS. 
mark. 

Sworn  and  subscribed  to  before  me  this  4th  day  of  February,  1878. 

WALTER  WALTON, 
Assistant  Inspector  and  Acting  Superintendent 
Sivth  Life-Saving  District. 


Abstract  of  the  documentary  history  of  the  steamship  Metropolis,  formerly 

the  Stars  and  Stripes. 

AS  "STABS  AND  STRIPES." 

First  register  (temporary)  issued  New  York,  May  22,  1861 ;  built  at 
Mystic,  Conn.,  by  Mallory ;  length,  147  feet;  beam,  34  feet;  depth,  9 
tieet ;  407f  |  tons,  old  measurement.  Register  surrendered  July  30,  la61. 
Sold  to  United  States. 

Second  register  (permanent)  issued  Philadelphia,  September  18, 18G5. 
Purchased  of  the  United  States.  No  evidence  produced  of  time  or  place 
of  bnildisg.  Remeasured  and  register  issued  by  direction  of  Secretary 
of  the  Treasury,  per  letter  of  September  1,  1865.  Length,  142.9  feet ; 
beam,  35  feet;  depth,  16  feet ;  tons,  484,  new  measurement. 

There  were  several  changes  of  papers  after  this  register  until  May  10, 
1871,  when  an  enrollment  was  issued  at  New  York.  Owners:  John 
Hegeman,  jr.,  Benjamin  P.  Lunt,  and  George  D.  Lunt;  captain,  Jere 
Lunt,  all  of  New  York.  Surrendered  at  New  York  July  20, 1871.  Oau&e 
of  surrender  stated,  "  vessel  broken  up.'* 

AS  THE  "METROPOLIS.'^ 

First  register  (temporary)  issued  at  Newburyport,  Mass.,  August  28, 
1871;  not  stated  whether  built  or  rebuilt.  Owners:  George  D.  Lunt, 
Benjamin  P.  Lunt,  and  John  Hegeman,  jr.,  copartners  in  |;  George  D. 
Lunt  J  and  C.  W.  Oopeland  J,  of  New  York,  and  M.  H.  Simpson  |,  of 
Boston ;  captain,  Jere  Lunt.  Length,  198.6  feet;  beam,  34.2  feet ;  depth, 
16  feet;  tonnage,  879  tons.  Purports  to  have  been  issued  ^^on  master 
carpenter's  certificate."  Register  indorsed  in  pencil,  '*Not  to  be  sur- 
rendered until  master  carpenter's  certificate  is  produced.'' 

The  master  carpenter's  certificate  was  never  produced,  but  the  tempo- 
rary register  was  surrendered  at  New  York  September  29, 1871,  and  a 
permanent  one  issued  upon  the  nondescript  oath  of  Benjamin  P.  Lunt, 
George  D.  Lunt,  and  John  Hegeman,  jr.,  that  the  vessel  was  built  for 
them  in  August,  1871,  at  Newburyport. 
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VETO  OF  THE  SILVER  BILL. 


MESSAGE 

FROM  THS 


PRESIDENT  OF  THE  UNITED  STATES, 


ASSIGNING 


Seasons  for  withholding  his  approval  of  the  bill  (H.  R.  1093)  entitled  ^^An 
act  to  authorize  the  coinage  of  the  standard  silver  dollar j  and  to  restore 
its  legal-tender  character J^ 


February  28, 1878.— Ordered  to  be  printed. 


To  the  House  of  Representatives  : 

After  a  very  carefal  consideration  of  House  bill  No.  1093,  entitled 
<<An  act  to  aathorize  the  coinage  of  the  standard  silver  dollar,  and  to 
restore  its  legal-tender  character,^  I  feel  compelled  to  return  it  to  the 
House  of  Eepreseqtatives,  in  which  it  originated,  with  my  objections  to 
its  passage. 

Holding  the  opinion  which  I  expressed  in  my  annual  message,  ^^  that 
neither  the  interests  of  the  government  nor  of  the  people  of  the  United 
States  would  be  promoted  by  disparaging  silver  as  one  of  the  two  pre- 
cious metals  which  furnish  the  coinage  of  the  world;  and  that  legisla- 
tion which  looks  to  maintaining  the  volume  of  intrinsic  money  to  as 
fall  a  measure  of  both  metals  as  their  relative  commercial  values  will 
permit,  would  be  neither  unjust  nor  inexpedient";  it  has  been  my  ear- 
nest  desire  to  concur  with  Congress  in  the  adoption  of  such  measures  to 
increase  the  silver  coinage  of  the  country  as  would  not  impair  the  obli- 
^tion  of  contracts  either  public  or  private,  nor  injuriously  affect  the 
public  credit,  it  is  only  upon  the  conviction  that  this  bill  does  not  meet 
these  essential  requirements  that  I  feel  it  my  duty  to  withhold  from  it 
my  approval. 

My  present  official  duty  as  to  this  bill  permits  only  an  attention  to  the 
specific  objections  to  its  passage,  which  seem  to  me  so  important  as  to 
justify  me  in  asking,  from  the  wisdom  and  duty  of  Congress,  that  fur- 
ther consideration  of  the  bill  for  which  the  Constitution  has,  in  such 
Cises,  provided. 

The  bill  provides  for  the  coinage  of  silver  dollars  of  the  weight  of 

412^  grains  each,  of  standard  silver,  to  be  a  legal  tender  at  their  nomi- 

.  nal  value  for  all  debts  and  dues,  public  and  private,  except  where  other- 

-wise  expressly  stipulated  in  the  contract.    It  is  well  known  that  the 

market  value  of  that  number  of  grains  of  standard  silver  daring  the 
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past  year  has  been  from  ninety  to  ninety- two  cents  aa  compared  with 
the  standard  ^old  dollar.  Thns  the  silver  dollar  authorized  by  this 
b  1  is  worth  eight  to  ten  per  cent,  less  than  it  pnrports  to  be  worth,  and 
i  made  a  legal  tender  for  debts  contracted  when  the  law  did  not  recog- 
nize such  coins  as  lawful  money. 

The  right  to  pay  duties  in  silver,  or  in  certificates  for  silver  deposits, 
will,  when  they  are  issued  in  sufficient  amount  to  circulate,  put  an  end 
to  the  receipt  of  revenue  in  gold,  and  thus  compel  the  payment  of  silver 
for  both  the  principal  and  interest  of  the  public  debt.  $1,143,493,400 
of  the  bonded  debt,  now  outstanding,  was  issued  prior  to  February, 
1873,  when  the  silver  dollar  was  unknown  in  circulation  in  this  country, 
and  was  only  a  convenient  form  of  silver  bullion  for  exporti^tion.  $583,- 
440,350  of  the  funded  debt  has  been  issued  since  February,  1873,  when 
gold  alone  was  the  coin  for  whicl^  the  bonds  were  sold,  and  gold  alone 
was  the  coin  in  which  both  parties  to  the  contract  understood  that  the 
bonds  would  be  paid.  These  bonds  entered  into  the  markets  of  the 
world.  They  were  paid  for  in  gold  when  silver  had  greatly  depreciated, 
and  when  no  one  would  have  bought  them  if  it  had  been  understood 
that  they  would  be  paid  in  silver.  The  sum  i)f  $225,000,000  of  these 
bonds  has  been  sold  during  my  administration  for  gold  coin,  and  the 
United  States  received  the  benefit  of  these  sales  by  a  redaction  of  the 
rate  of  interest  to  4  per  cent.  Dnring  the  progress  of  these  sales  a  doubt 
was  suggested  as  to  the  coin  in  which  payment  of  these  bonds  woald 
be  made.  The  public  announcement  was  thereupon  authorized  that  it 
was  ^'not  to  be  anticipated  that  any  future  legislation  of  Congress,  or 
any  action  of  any  department  of  the  government  would  sanction  or  tol- 
erate the  redemption  of  the  principal  of  these  bonds,  or  the  payment  of 
the  interest  thereon,  in  coin  of  less  value  than  the  coin  authorized  by 
law  at  the  time  of  the  issue  of  the  bonds,  being  the  coin  exacted  by  the 
government  in  exchange  for  th^  same."  In  view  of  these  facts,  it  will 
be  justly  regarded  as  a  grave  breach  of  the  public  fi^th  to  undertake  to 
pay  these  bonds,  principal  or  interest,  in  silver  coin  worth  in  the  mar- 
ket less  than  the  coin  received  for  them. 

It  is  said  that  the  silver  dollar  made  a  legal  tender  by  this  bill,  will, 
under  its  operation,  be  equivalent  in  value  to  the  gold  dollar.  Maoj 
supporters  of  the  bill  believe  this,  and  would  not  justify  an  attempt  to 
pay  debts,  either  public  or  private,  in  coin  of  inferior  value  to  the  maoej 
of  the  world.  The  capital  defect  of  the  bill  ia  that  it  contains  no  pro- 
vision protecting  from  its  operation  pre-existing  debts  in  case  the  coio- 
«age  which  it  creates  shall  continue  to  be  of  less  value  than  that  which 
was  the  sole  legal  tender  when  they  were  contracted.  If  it  is  now  pro- 
posed, for  the  purpose  of  taking  advantage  of  the  depredation  of  silror 
in  the  payment  of  debts,  to  coin  and  make  a  legal  tender  a  stiver  dollar 
of  less  commerdal  value  than  any  dollar  whether  of  gold  or  paper  which 
is  now  lawful  money  in  this  country,  such  measure,  it  will  hardly  be 
questioned,  will,  in  the  judgment  of  mankind,  be  an  act  of  bail  faith. 
As  to  all  debts  heretofore  contracted,  the  silver  dollar  should  be  made 
a  legal  tender  only  at  its  market  value.  The  standard  of  value  sboald 
not  be  changed  without  the  consent  of  both  parties  to  the  contract.  J^a- 
tional  promises  should  be  kept  with  unflinching  fidelity.  There  is  no 
power  to  compel  a  nation  to  pny  its  just  debts.  Its  credit  depends  ob 
its  honor.  The  nation  owes  what  it  has  led  or  allowed  its  creditors  to 
expect.  I  cannot  approve  a  bill  which,  in  my  judgment,  anthoriaes 
the  violation  of  saJred  obligations.  The  obligation  of  the  public  faith* 
transci^nds  all  questions  of  profit  or  public  advantage.  Its  unqoestion- 
%h]e  maintenance  is  the  dictate  as  well  of  the  highest  expediency,  as  of 
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the  most  necessary  daty,  and  should  ever  be  careially  gaarded  by  the 
Execative,  by  GongresSyand  by  the  people. 

It  is  my  firm  conviction  that  if  the  country  is  to  be  benefited  by  a 
silver  coinage  it  can  be  done  only  by  the  issne  of  silver  dollars  of  fall 
valae,  which  will  defraud  no  man.  A  currency  worth  less  than  it  pur- 
ports to  be  worth;^  will  in  the  end  defraud  not  only  creditors,  but  all 
who  are  engaged  in  legitimate  business,  and  none  more  surely  than 
those  who  are  dependent  on  their  daily  labor  for  their  daily  bread.    ^ 

E.  B.'HAYES^ 

EXSGTTTITE  MANSION,  February  28, 1878. 
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NORFOLK  HABBOB  AND  OEBTAIN  BIVEBS  IN  VIBGINIA. 


LETTER 


FBOIC 


THE    SECRETARY   OF    ¥AR, 


TliAKSMITTING 


Repot-U  of  engineer  upon  the  improvement  of  Norfolk  Harbor^  Hampton 
Kiver^  Pagan  Creekj  and  the  Chickdhominy  and  Blackwater  Rivers  in 
Virginia. 


March  4, 1878.— Referred  to  the  Committee  on  Commerce  and  ordered  to  be  printed. 


War  DEPART3fENT, 

Washington  City^  March  1, 1878. 
The  Secretary  of  War  has  the  honor  to  transmit  to  the  Hoase  of  Bep- 
resentativesy  in  compliance  with  the  resolution  of  the  House  of  the  25th 
ultimo,  report  of  the  Chief  of  Engineers  submitting  copy  of  reports 
relative  to  the  examination  and  improvement  of  Norfolk  Harbor,  Hamp- 
ton Biver,  Pagan  Creek,  Chickahominy  Biver,  and  Blackwater  Biver  in 
Virginia, 

GEO.  W.  McCBABY, 

Secretary  of  War. 
The  Speaker  of  the  House  of  Representatives. 


Office  of  the  Chief  of  Engineers, 

Washington^  D.  (7.,  February  28, 1878. 
Sib  :  I  have  respectfully  to  return  herewith  the  resolution  of  the  House 
of  Bepresentatives  of  February  25, 1878-^ 

That  the  Secretary  of  War  be,  and  he  is  hereby,  requested  \o  transmit  to  tliis  Hoose, 
at  his  earliest  conyenience,  so  moch  of  the  report  of  the  Chief  Engineer  communi- 
cated to  the  Forty-fonrth  Congress,  bearing  date  October  18, 1875,  as  relates  to  the  ex- 
amination and  improvement  of  'the  harbor  of  Norfolk,  Hampton  River,  Pagan  Creek, 
Chickahominv  River,  and  Blackwater  River  in  Virginia,  together  with  such  other 
recommendations  and  other  papers  relating  thereto  as  he  may  deem  proper. 

and,  in  compliance  with  its  requirements,  to  submit  the  accompanying 
copy  of  Appendix  W  of  the  report  of  the  Chief  of  Engineers  for  the 
year  1875,  which  contains  the  reports  upon  the  works  in  question, 
marked  in  blue. 

The  report  on  the  harbor  of  Norfolk  may  be  found  at  page  44  ]  on 
Hampton  Biver,  at  page  50 ;  on  Pagan  Creek,  at  page  54 ;  on  Chicka- 
hominy Biver,  at  page  QS^  and  on  Blackwater  Biver  at  page  59.  j 
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I  al80  beg  leave  to  submit  a  copy  of  Appendix  O  of  mr  last  annul 
report,  which  contains  the  report  ou  the  improvement  of  Norfolk  Hit- 
bor  for  the  year  1877,  marked  in  blue  at  pages  v  and  363. 
Very  respectfully,  your  obedient  servant, 

A.  A.  HUMPHREYS, 
Brigadier- Oeneral  and  Chief  of  Engineert 
Hon.  Geo.  W.  MoCrary, 

Secretary  of  War, 


Appendix  W  13. 

SURVEY  OF  THE  HARBOR  OP  NORFOLK,  VIRGINIA. 

United  States  Engineer  Office, 
Wathmgtan,  D.  C,  F^ruar^  15, 1^ 

General  :  Tbe  appropriation  bill  approved  Jooe  23, 1874,  contains  a  daose  dirns 
iDg  an  examination  and  snrvey  to  be  made  of  Norfolk  Harbor,  Vii^nia.  After  to  i^ 
•pection  of  the  harbor,  I  directed  a  survey  to  be  made,  and  I  have  now  tbe  booor  a 
submit  my  report,  together  with  the  map  made  by  Mr.  Elliott  and  Mr.  Michler,  aa^ 
ant  engineers. 

Afier  consultation  with  prominent  citizens  of  Norfolk,  I  concluded  that  tbeobjfdai 
the  survey  would  be  beet  attained  by  confining  my  examination  to  that  part  of  dr 
harbor  which  was  the  subject  of  complaint.  This  limitation  waa  necessary  oo  aeooai 
of  the  small  sum  at  my  cooimand.  By  general  agreement,  I  fonnd  that  the  bar  at  t^ 
mouth  of  tbe  Eastern  Branch  was  regarded  as  the  chief  obstruction  to  naTigatu« 
within  the  harbor. 

THE  BAR. 

The  Elizabeth  River  is  formed  by  two  brancbei>,  known  as  the  Sontbero  tod  (^ 
Eastern  Branch.    The  first,  on  account  of  the  greater  length  and  volame  of  its  irat<t 

Ssnerally  takes  the  name  of  the  river.  The  bar  is  formed  at  the  month  of  the  £«bia 
ranch,  extending  from  a  point  opposite  the  ferry  at  the  foot  of  Market  street  to Tji 
feet  above,  and  150  feet  below,  measured  on  the  axis  of  its  channel ;  or,  if  mcassn*: 
150  feet  from  the  wharves  and  parallel  with  them,  it  extends  900  feet  above  tbe6(^ 
and  1,200  below,  manifesting  a  decided  tendency  to  shoal  along  tbe  wharves.  ItB>f 
be  regarded  as  being  formed  by  two  combinations  of  forces,  one  combination  casse 
the  shoaling  along  the  front  of  the  wharves,  the  other  giving  rise  to  tbe  bar  wbidi  6> 
farther  out  in  the  channel.  The  shoaling  I  regard  as  due  to  the  deflection  of  tite  r^ 
at  the  upper  part  of  the  wharves,  more  particularly  by  Old  Dominion,  CroDv^ 
Graves,  and  the  railroad  wharves,  and  by  the  retardation  of  the  corrent  along  tir 
entire  wharf-front.  The  bar  which  occupies  the  main  channel  is  partly  due  ti Ut 
county  bridge  bOO  yards  above,  and  in  a  large  degree  to  the  angle  of  confluence  <^  ^ 
Southern  Branch.  The  two  branches  of  the  river  meet  at  an  obtuse  angle,  giviof  riv 
to  opposing  currents  at  ebb-tide,  the  greater  of  which  holds  its  wa^,  while  tbe  ks^ 
branch  is  retarded,  causing  a  deposit  of  the  material  held  in  suspension  or  roUcdaii^ 
the  bottom. 

The  Southern  Branch  has  greater  length,  larger  tributaries,  and  consequently  gmi^ 
tidal  capacity.  Jnst  above  the  point  of  conflnenoe  it  is  contracted  to  neariy  aoe^ 
the  average  width  of  the  Eastern  Branch.  These  conditions  increase  th«  predomifia^ 
of  the  river,  and  confine  the  bar  to  its  present  position  within  the  month  of  the  &^ 
ern  Branch.  Tbe  flood  seems  to  exert  some  influence,  but  the  exact  nature  of  it  c» 
not  be  determined  without  careful  measurements  of  subsurface  velocities,  ie^ 
been  stated,  the  two  branches  meet  with  opposing  /snrrents.  The  confluence  sb^v 
be  at  an  acute  angle,  and  tbe  work  to  effect  this  result  must  involve  considen^ 
expense.  To  accomplish  this  change  it  would  be  necessary  to  rectify  the  wharf-fi^ 
of  the  city  of  Portsmouth,  commencing  at  the  sonthem  point  and  extending  1,900^ 
above,  pushing  the  entire  front  back,  until  at  tbe  sonthem  point  it  will  be  aboot' 
feet  in  the  rear  of  its  present  position.  The  line  should  then  be  continued  by  dredgisf 
from  the  point  of  the  wharf  to  the  25-foot  curve  of  depth,  turning  on  a  gentb  cst^ 
ture  to  the  left  hand.  Between  this  line  and  the  channel  the  material  aboold  l* 
dredged  to  a  depth  of  20  feet. 

These  operations  involve  an  interference  with  riparian  rights,  and  require  a  W 
amount  ot  dredging.  I  regard  them,  however,  as  essential  parts  of  any  plan  for* 
correction  of  alT  the  forces  which  co-operate  to  form  the  bar.  As  it  is  probable  ^ 
the  depth  required  may  be  obtained  by  operations  conducted  within  tbe  Bms^ 
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BraDcb,  the  complex  questions  involved  in  makinji;  any  chancy  in  the  month  of  the 
Sonthem  Branch  may  for  the  present  be  left  ont  of  consideration.  This  omission  may 
not  conduce  to  the  permanence  which  might  otherwise  be  obtained,  but  it  is  possible 
to  attain  by  other  means  a  depth  which  may  endnre  safflciently  long  to  add  enor- 
monsly  to  the  commercial  facilities  of  the  harbor. 

The  county  bridge  over  the  Eastern  Branch  has  the  effect  of  increasing  the  velocity 
of  the  current,  which  takes  up  its  load  at  the  bridge  and  deposits  it  as  the  stream  ex- 
pands on  the  bar  Ix^ow.  For  the  same  reason  any  material  in  suspension  is  deposited 
on  the  bar. 

This  bridge  is  owned  by  private  parties,  who,  I  have  been  informed,  are  willing  to 
sell  it,  and  the  city  authorities  have  taken  the  preliminary  steps  for  its  purchase  and 
removal.  In  order  to  benefit  the  harbor  to  the  fullest  extent,  the  causeway  should  be 
removed  at  the  same  time  as  the  bridge. 

When  this  is  done  the  city  will  have  gained  an  addition  to  its  water-front  of  about 
1,000  feet,  a  matter  of  considerable  importance  in  a  harbor  so  contracted  as  that  of 
Norfolk.  It  is  evident,  from  this  account  of  the  formation  of  the  bar,  that  in  order  to 
preserve  the  depth  which  may  be  obtained  by  the  excavation  of  a  channel,  the  bridge 
Bbould  be  removed.  This  measure  was  recommended  by  Capt  Charles  B.  Phillips, 
Corps  of  Engineers,  in  a  report  made  to  Col.  William  P.  Craighill,  Corps  of  Engineers, 
and  dated  Jnne  30,  1874.    Captain  Phillips's  account  is  very  clear  : 

^*  We  find  (he  observes)  slight  and  rather  peculiar  changes  in  tlie  bed  of  the  harbor 
between  the  county  bridge  across  the  Eastern  Branch  and  the  confluence  of  the  two 
branches.  We  find  a  slight  tendency  of  the  channel  to  deepen  immediately  and  for 
Eome  little  distance  below  the  bridge. 

**  Farther  down  (some  800  yards  below  the  bridge)  shoaler  water,  which,  as  far  as 
is  known,  has  always  existed,  is  encoantered,  and  continues  until  the  influence  of  the 
Southern  Branch  is  felt.  The  depth  of  the  shoaler  water  referred  to  has  changed  but 
little  since  the  soundings  were  taken  by  the  Coast  Survey.  It  appears  to  have  filled 
in  very  slightly.  Its  worst  feature  seems  to  be  that  the  shoal  is  slowly  extending 
along  to  the  wharves  immediately  below  the  ferry.  I  attribute  these  changes  to  the 
existence  of  the  county  bridge  across  the  Eastern  Branch.  The  stream  is  consid- 
erably contracted  at  this  point  by  a  long  causeway,  which  constitutes  the  southern 
extremity  of  the  bridge.'' 

In  this  statement  Colonel  Craighill  concurs. 

DRBDOIKO. 

I  have  laid  down  upon  the  maps  lines  indicating  the  proposed  cuts,  three  in  number, 
differing  mainly  in  width.  The  first  oocapien  the  main  cUaunel,  autl  has  a  width  of 
330  feet;  the  second  extends  from  the  main  channel  nearly  to  the  wharf-front,  having 
a  width  of  480  feet;  the  last  combines  a  cut  of  100  feet  through  the  main  channel, 
-with  one  of  300  feet  along  the  front  of  the  wharves.  The  commercial  value  of  tbesd 
channels  will  be  in  proportion  to  their  cost. 

I  give  below  the  probable  cost  of  improving  the  channel  in  Norfolk  Harbor,  arranged 
in  the  order  of  their  importance. 

L  For  dredging  a  trapezoidal  area  between  the  main  channel  and  the  wharves  (des- 
ignskted  on  the  map  K  L  F  Q). 

172,900  cubic  yards,  at  50  cents $86,450 

Contingencies,  10  per  cent 8,645 

Total 95,095 

n.  For  dredging  a  cut,  100  feet  wide,  through  the  main  channel,  and  another,  300 
feet  wide,  along  the  wharf-front. 

157,800  cubic  yards,  at  50  cents $78,900 

Contingencies,  10  per  cent 7,890 

Total » 66.790 

III.  A  cut  through  the  main  channel,  330  feet  wide  (designated  on  the  map  ABC 
I>E). 

72,000  cubic  yards,  at  50  cents $36,000 

Contingencies,  10  percent 3,600 

Total 39,600 

The  material  excavated  may  be  deposited  on  Craney  Island  Flats,  or  in  Tanner's 
Creek,  about  five  miles  distant.  I  am  informed  that  the  common  council  desire  it  to 
nil  up  the  low  grounds  in  th0  city.  The  question  should  be  finally  decided  upon  eco- 
xiomical  considerations,  and  with  due  regard  to  riparian  rights,  if  Tanner's  Creek  is 
selected  as  the  place  of  deposit.  •  j 
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I  have  been  expressly  requested  by  the  harbor  commHtee  to  mention  the  importance 
of  promptly  establishing  a  port- warden's  line  for  the  citv  and  conniy.  An  act  has  been 
proposed  and  will  probably  receive  the  sanction  of  the  legislatare  of  the  State  of  Vir- 
ginia, aatlioriziog  the  appointment  of  commissioners  from  the  city  and  county  of  Nor- 
folk, and  from  the  city  of  Portsmouth,  who  shall  be  empowered  to  establish  soch  mln 
and  regulations  as  they  may  think  necessary  for  the  conservation  of  the  nayigatioo 
and  for  the  pilotage  and  policing  of  the  harbor.  Regulations  of  this  kind  have  been 
found  necessary  in  all  harbors  of  commercial  importance.  The  question  is  a  national 
one  and  merits  favorable  consideration  by  Congress.  Its  importance  is  farther  enhanced 
by  the  fact  that  the  government  holds  large  reservations,  and  occupies  an  importaDt 
uaval  station,  ship-yard,  and  hospital  in  the  harbor. 

In  relaition  to  this  subject  I  will  again  quote  Captain  Phillips : 

*'  Concerning  the  running  out  of  wharves  opposite  this  point,  a  precedent,  j  oatifyiD^ 
the  continued  encroachment  of  the  wharves  upon  the  channel  from  the  Norfolk  aide, 
seems  to  have  been  established  in  the  result  of  the  recent  case  of  litigation  connected 
with  Pfeifer's  wharf.  The  injunction  which  was  asked  for,  to  prevent  the  building  <d 
this  wharf,  was  not  granted  by  the  courts.  A  causeway  175  feet  in  length  now  extends 
out  from  the  shore  to  9  feet  of  water.  It  is  unquestionable  that  this  wharf  and  cause- 
way detract  much  from  the  benefit  formerly  derived  from  the  scouring  effect  of  Para- 
dise Creek  and  the  bay  included  between  the  wharf  in  question  and  Town  Point." 

In  relation  to  changes  in  the  depth  of  the  Southern  and  Eastern  Branches,  and  to  tfa« 
variations  of  depth  and  in  the  shore-line,  both  within  and  without  the  harbor,  further 
observations  are  necessary  in  order  to  report  with  precision.  I  cannot  do  more  than 
allnde  to  some  wrecks  which  lie  on  the  south  side  of  the  harbor  below  the  bridge.  Ex- 
amination into  this  matter  may  be  included  in  a  general  examination  of  the  harbor  for 
the  purpose  of  fixing  the  port-warden's  line,  if  Congress  see  proper  to  order  a  survey. 
If  it  meets  your  approval,  I  would  suggest  that  $5,000  be  asked  for  this  object. 

Before  referring  to  the  trade  of  Norfolk,  I  would  state  that  the  two  smaller  eatimatCB 
which  have  been  given  above  are  parts  of  the  larger  estimate.  The  entire  plan  caa 
therefore  be  executed  in  successive  parts  if  Congress  See  tit  to  grant  the  neceaaai? 
funds.  The  deposit  which  is  found  along  the  wharf -front  will  require  the  repetition, 
at  regular  intervals,  of  the  work  of  removal,  and  these  operations  should  be  at  the 
exx>ense  of  the  city  or  of  the  individual  proprietors. 

The  harbor  of  Norfolk,  taken  in  connection  with  the  excellent  anchorage  in  Hamp- 
ton Roads,  has  justly  been  regarded  as  one  of  the  finest  on  the  continent.  The  depth 
of  its  channels,  security  of  its  anchorage,  capacity,  freedom  from  ice,  facility  of  entrance 
and  departure,  combined  with  a  central  geographical  position  at  the  mouth  of  the 
largest  bay  in  the  country,  confer  on  it  an  unquestionable  commercial  superiority. 

The  great  cities  at  the  head  of  the  bay  are  perfecti  ng  their  railroad  connections  with 
the  grain-growing  region  of  the  West,  and  tlie  effect  is  already  apparent  in  the  lar^ 
accession  to  the  trade  of  the  harbors  on  the  bay  with  home  and  foreign  ports.  I  bave 
compiled  some  of  the  principal  commercial  statistics  showing  how  remarkable  has 
bean  the  growth  of  the  tra  7e. 

These  statements  show  that  the  number  of  bales  of  cotton  received  at  the  port  of 
Norfolk  has  increased  from  6,174  bales  received  in  1858  to  472, 446  bales  received  in 
1874.  The  incrense  in  1873  over  the  previous  year  amounts  to  68,000  bales.  The  total 
shipment  direct  for  foreign  ports  during  three  months  commencing  October  !^,  lt74. 
was  48,867  bales.  The  increase  in  the  number  of  vessels  duriuj^  the  past  year  arooon^ 
to  1,067,  the  total  number  of  all  kinds  tradi  ng  at  this  point  being  10,045.  Aoiong  th< 
other  articles  of  trade  are  corn,  oats,  st  aves,  cottoa  fertilizer,  and  oyst'Crs.  In  the 
packing  of  oysters  1,200  men  are  engaged.  One  million  five  hundred  thousand  six 
nundr^  and  seventy  bushels  of  oysters  were  inspected  last  season,  which  does  not,  it 
is  said,  include  a  lar^e  quantity  that  is  exempt  from  taxation. 

A  lar^e  amount  ot  trade  passes  through  the  Chesapeake  and  Albemarle  Canal,  but 
the  statistics  showing  its  Increase  during  the  past  year  are  not  at  hand.  Aooording  to 
the  statement  which  accompanies  the  report  of  Colonel  Craighill,  the  number  of 
steamers  during  the  year  closing  September  30, 1873,  was  2,075,  the  number  of  veaseU 
of  all  kinds  amounting  to  5,770.  The  receipts  for  tolls  and  towing  during  the  same 
period  amounted  to  $84,839.  Between  October  1, 1873,  and  June  30, 1874,  the  number 
of  vessels  passing  through  the  canal  amounted  to  4,384.  The  total  number  of  feet  ot 
lumber  passing  the  canal  during  the  last  fiscal  year  was  28,120,768;  the  total  namber 
of  bales  of  cotton  passing  during  the  same  period  was  44,542,  being  a  gain  of  12y:&3i 
bales  over  the  previous  year.  The  amount  of  tonnage  and  other  details  are  given  in 
full  in  the  report  of  Colonel  Craighill,  printed  in  the  volume  of  Engineer  Reports  for 
1874. 

Enough  has  been  said  to  prove  the  remarkable  increase  of  the  trade  of  the  port  of 
Norfolk. 

Very  respectfully,  your  obedient  servant,  8.  T.  ABERT, 

•United  StateB  CirU  ^gineer. 

Brig.  Oen.  A.  A.  Huatphreys, 

Cll*rf  of  Engineert,  United  Statee  Army. 
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COMMERCIAL  STATISTICS. 


The  followinfl;  statistics  are  compiled  from  a  statement  of  the  trade  of  Norfolk  by 
C.  W.  Grandy  £  Sons,  cotton-factors : 

*8nch  has  been  tbe  growth  of  the  receipts  with  which  Norfolk  now  stands  anthorita- 
tively  accredited,  that  she  has  risen  from  the  fifth  port  since  1872  to  the  third  rank  in 
1874,  which  position  and  dignity  are  now  assigned  her  among  the  cotton-ports  of  the 
coantry,  being  exceeded  onlif  by  New  Orleans  and  Savannah,  and  following  close  upon 
t;he  heels  of  the  latter. 

Net  receipts  of  cotton  at  this  port  each  year  since  1858  : 

Bales. 

1858-'59 6.174 

ia59-'60 17,777 

1830-'6l 33,193 

1861  hostilities  ensaed.    No  record  to  be  fonnd.    To  1865,  war  between  the  sections. 


BalM. 

1870-71 302.9^0 

IHTl-^'i 2.58,730 

1872-73 405.412 

1873-74 472,446 


Bales. 

1865-'66 59.096 

1866-'67 126,287 

1867-'68 155.591 

1866-'69 164. 7S9 

1869-70 178.352 

The  export  trade  has  increased  from  733  bales  for  the  year  ending  l865-'66  to  20,721 
bales  during  the  past  season ;  and  already  for  the  last  three  months  of  the  past  year 
this  port  has  shipped  to  Europe  direct  48.867  bales ;  and  where  we  cleared  one  ship  the 
previous  season  we  now  clear  fl/teei^  ships  between  this  port  and  Liverpool  and  the 
continental  ports  direct. 

FOREIGN  SHIPMENTS. 

Shipments  dnring  this  season  from  this  i>ort  direct  to  English  and  continental  ports, 
03nimencing  September  last,  to  the  present  time : 

To  Liverpool: 

Tons  ~  ,-_ 

burden.  ^^**- 

October  28, 1874.  Norwegian  bark  Attila 447  1.462 

November  11, 1874,  British  ship  British  America 1,085  3,428 

November  15, 1874,  Norwegian  bark  Bonhrary 686  2, 008 

November  27, 1874.  Nor wegiHn  bark  Helen  Sands 560  1. 790 

November  28, 1874,  British  steamship  Dawn 1, 106  2. 917 

December  1, 1874,  British  ship  Oasis 1,182  4,106 

December  4, 1874,  steamship  Ontario 3,200  6,000 

December  10,  bark  Olive  Monnt 935  3, 125 

December  11, 1874,  bark  Minnie  Hunter 457  1,528 

To  Bremen : 

November  18, 1874,  Norwegian  bark  Alliance 460       1,403 

Total  direct  shipments  cleared 27,767 

For  Liverpool : 

Vessels  in  port  loading  not  yet  pleared : 

*  Bales. 

Ship  Ella  and  Thayer 3.550 

Ship  Voyager 5,000 

Ship  John  Mann 4,100 

Bark  Troubadour  (balance  of  cargo  of  corn) 500 

Ship  Uncle  Joe 2.800 

Bark  Ocean  (balance  of  cargo  of  com) 800 

Steamship  San  Antonio 2,500 

For  Ameterdam :  * 
BarkMellrune 1,850 

21,100 
Total  cleared 27,767 

Total  direct  shipments  this  season,  cleared  and  loading ...» .^.  48, 867  j 
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DIRECT  8HIPMKNT8. 

Shipmeots  each  year  since  the  war  direct  firom  Nbrfollc  to  Liverpool  and  the  ecmti- 
nental  ports : 

BalM.  Bda 

186&-'66 ^ 733     l»7l->72 4,^ 

lrt66-'«7 14,168     187a-T3 6,ftS 

1867-'68 8.1279     1^73-74 20,3« 

lH68-»6il 7,627  Direct  shipments  for  the  last  three 

1869-70 4,745  months,  commencing  October  1, 

1870-71 5,142        1674,  todate 48,8?: 

There  are  four  large  steamers  (running  constantly)  to  Boston  and  three  toProri- 
dence.  The  coastwise  shipments  from  this  port  last  season  to  Boston,  ProTideoce,  &t^ 
amounted  to  422,828  bales. 

The  following  figures  are  taken  from  the  Merchants  and  Mechanica*  Exdiaoge  B^ 
port,  1860 : 

Thiol  reoeipU  of  cotton  at  tkU  port  from  all  Boureet  previous  to  the  war. 


Yean. 

CoMtwiM. 

Foreign. 

TM^ 

1838 

Bote. 
S.174 
17,488 
33.941 

Bal««. 

Aifat 

185» •. 

989 
8» 

11 TT 

labO 

ss,m 

Totol 

96. 003 

541 

s:,i4« 

Roodpisfor  thrte  year$  tinoe  the  war. 


Yean. 

Coastwise. 

Foretgn. 

TM>I 

187a 

Bairn, 
SM.043 
397,130 
418,328 

Bate. 

4.887 

8.M 

49.943 

18TJ 

mi& 

1874 

«;r< 

Total 

1.009.501 

09.  US 

l,tfl.T3 

Norfolk  and  Portsmouth  now  have  three  powerful  first-class  oottoo-preoses,  aii4  iL 
these  have  been  erected  within  the  past  few  months. 

Tne  steam-tonnage  of  this'port,  running  to  Boston,  Providence,  New  York,  PMb- 
delpbia,  Baltimore,  up  the  James.  York,  Rappahannock,  Potomac,  and  other  Yin^os 
rivers,  and  to  North  Carolina,  is  ^,082  tons.  Cotton  taken  on  local  account,  1871-^ 
55,000  bales  j  1872-73, 75,000  bales ;  1873-74,  95,000  bales. 

Comparative  statement  of  shipping  for  years  ended  June  30, 1873-74,  compiled  io  tk 
office  of  the  Norfolk  Landmark : 


Yean.                • 

1 

1 

6, 

I- 

1 

1 

T^ 

1873 

3,371 
3.72a 

i' 

« 

99 
94 

3.039 
4.390 

1.576 
1,650 

3S5 

305 

f.P 

1874 

W.#6 

In  favor  of  1873.............. 

50 

In  favor  of  1674 

351 

9 

9 

688 

74 

i*' 

Norfolk  is  connected  with  the  interior  by  two  great  railroads:  the  Atlantic,  Mtfsi^ 
s*ppi  and  Ohio  Railroad,  with  western  connections  to  the  Pacific;  and  theSeabnf^ 
and  Roanoke  Railroad,  with  southern  connections  to  the  Gulf  of  Mexico ;  also,  by  tfi« 
James  River  steamers  with  the  Chesapeake  and  Ohio  Railroad  to  the  great  North  vest, 
and  with  foreign  and  domestic  ports  by  steamsbip-lines ;  and  by  means  of  tiis  Alb^j 
marie  and  Chesapeake  and  the  bisraal  Swamp  Canals  alone,  over  eighteen  basdr^ 
miles  of  inland  navigation  are  tributary  to  this  port. 
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The  popoUiion  of  the  city  is  25,000 ;  incladin^  Portsmoath,  Berkeley,  &c.,  40,000. 
The  estimated  real  valae  of  assessabLe  property  id  Norfolk  is  $17,000,000.  Lumber  and 
Btaves  have  a  most  important  place  in  the  list  of  exports ;  the  shipments  in  staves 
alone  in  the  past  year  were  4,107,7H0.  The  oyster-packinff  business  requires  the  serv- 
ices of  1,200  men  to  fill  the  orders  received ;  167,350  gallons  of  opened  oysters  and 
f>7,630  bushels  of  oysters  in  the  shell  were  shipped  by  the  packers  the  last  season  ; 
1  y500,667  bushels  of  oysters  were  inspected,  which  does  not  include  all  taken,  as  a  large 
qoanlity  are  exempt  from  taxation,  and  cousequently  are  not  inspected. 

Respectfully  submitted. 

S.  T.  ABERT, 
United  States  Cicil  Engineer. 


W14. 

SURVEY  OF  HAMPTON  RIVER,  VIRGINIA. 

United  States  Enoinbrr  Office, 

Washington,  D.  C,  Febrmrg  22,  1875. 

Gknbral:  a  survey  and  examination  of  Hampton  Creek  was  ordered  in  the  appro- 
priation bill  for  the  improvement  of  rivers  and  harbors,  approved  June  23,  1874. 

After  a  personal  examination  of  the  creek,  I  directed  a  survey  to  be  made  by  Mr.  A. 
K.  Michler  and  Mr.  W.  H.  Powless,  Assistant  Engineers.  The  detail  of  their  work  is 
given  on  the  accompanying  map  and  in  Mr.  Micnler's  report,  hereto  appended.  It  is 
only  necessary  for  me  to  submit  a  few  general  considerations  aud  an  estimate  based  on 
these  sources  of  information,  and  on  the  information  derived  from  the  charts  made  by 
the  United  States  Coast  Survey. 

Mr.  Michler  states  very  clearly  the  causes  at  work  in  the  formation  of  the  bar  at 
the  mouth  of  the  creek.  The  survey  was  limitad  to  this,  which  is  the  only  obstruction 
to  navigation  at  this  time. 

The  mouth  of  the  creek  is  but  little  more  than  twelve  miles  from  Norfolk,  and  about 
two  miles  from  Fortress  Monroe.  The  lauding  is  about  one  mile  from  the  month.  A 
bridge,  without  a  draw,  connects  the  town  of  Hampton  with  Fortress  Monroe.  No  ex- 
amination was  made  of  the  effect  of  the  bridge  upon  th%  depth  of  water  below  it,  but 
it  is  proper  to  caution  those  interested  against  the  danger  of  such  structures  if 
l>ai1t  witnout  sufficient  room  for  the  passage  of  the  water  between  the  piers,  aud  also 
against  any  injudicious  occupation  of  the  tidal  space. 

A  national  military  asylum  for  disabled  soldiers  and  a  normal  school  for  pers'^ns  of 
color  are  situated  on  the  border  of  the  town.  Nearly  all  of  the  products  of  three  coun- 
ties are  said  ko  be  shipped  from  this  point. 

Mr.  Michler's  accouo  t  of  the  bar  is  very  judicious.  The  channel  over  it  is  maintained 
by  the  ebb  current,  and  any  work  df  deepening  must  increase  the  force  which  preserves 
lu  The  channel  should  be  dredged  with  a  straight  cut,  having  a  width  of  150  feet  and 
a  depth  of  9  feet.  These  dimensions  ^ill  permit  the  bottom  of  the  cut  to  assume  the 
Datnril  slopes  without  seriously  affecting  the  depth.  The  estimate  of  the  cost  will  be 
a8  follows : 

28,650  cubic  yards  dredging,  at  50  cents (14,:)25  00 

Contingencies,  10  percent 1, 4:i2  50 

15,757  50 

This  estimate  is  not  large  in  view  of  the  exposed  condition  of  the  bar.  The  pl^ce  of 
deposit  is  more  exposed  than  the  bar.  The  nats  which  might  be  employed  Lr  this 
purpose  are  navigated  in  every  direction,  and  a  large  area  is  used  as  an  anchorage  by 
coasters  while  waiting  for  a  favorable  wind.  It  may  be  necessary,  therefore,  to  deposit 
the  material  dredged  near  the  deep  water,  about  two  miles  distant,  and  in  doin^  so 
considerable  difficulty  will  be  experienced  in  handling  the  dumping-scows  in  windy 
weather.    The  estl  mate  will  about  cover  the  cost  of  overcoming  these  obstacles. 

Although  Hampton  has  hut  one  good  wharf  and  but  limited  harborage,  it  yet  diives 
a  thriving  business.  It  is  said  to  be  the  outlet  for  the  produce  of  thred  counties.  The 
onmber  o£  arrivals  and  departures  of  steam  and  sail  is  given  at  1,450  vessels.  The 
exact  number  is  not  kn  own.  One  steamer  of  6^)0  tons  touches  daily  while  plying  be- 
tween Norfolk  and  Pagan  Creek.  The  m^an  range  of  water  is  from  3  to  7  feet,  but  the 
wind  sometimes  reduces  the  depth  on  the  bar  to  such  an  extent  that  the  vessels  are 
delayed  for  one  or  two  days. 

Tbe  amount  of  trade  is  given  in  the  accompanying  letters  of  Mr.  Heffelfioger. 

The  value  of  merchandise  received  in  the  county  is  stated  to  be  $500,000.  Among 
the  principal  articles  shipped  are:  150,000  feet  of  lumber,  600,000  shingles,  10,000  bar- 
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rels  of  floor,  60,000  basbelt  of  sweet  potatoes,  60,000  bashels  of  oysters,  and  oHier 
articles. 

The  population  of  Elisabeth  City  County  is  8,300 ;  HaTilt>toa  is  the  coanty-eeat,  with 
a  popalatioQ  of  about  1,900.  Yoric  and  Warwick,  the  at^ aoeot  and  tribatary  ooonties, 
have  together  a  population  of  abont  8,700. 
The  town  has  a  steam  grist-mill,  a  steam  flonriog-mill,  and  a  sash  and  door  factory. 
A  map  of  the  bar  at  the  month,  on  a  scale  of  100  feet  to  the  ineh,  aooompanies  this 
report ;  also  a  map  showing  the  connection  of  the  village  of  Ham  j Con  and  F«>rtress 
Monroe,  on  a  scale  of  Yzhmf' 

Very  respectfully,  your  obedient  servant, 

r.  8.  T.  ABERT, 

United  State»  CwU  Engimter. 
Brig.  O  n.  A.  A.  Humph rrys, 

ChUf  of  Engineeri,  0.  S.  J. 


REPORT  OF  MR.  A.  K.  MICHLER,  ASSISTANT  ENGINEER. 

Portsmouth,  Va.,  Febmarp  10, 1675. 

Sir  :  I  have  the  honor  to  snbmit  the  results  of  a  survey  and  examination  of  Hampton 
River,  Virginia,  made  in  conformity  with  your  instructions  December  2,  1874,  by  Mr. 
W.  H.  Powless  and  myself. 

Hampton  River  is  one  of  the  numerous  streams  forming  Hampton  Roads,  into  whieh 
it  flows  about  two  miles  northwest  of  Old  Point  Comfort.  It  is  to  a  great  extent  the 
on)y  source  of  outlet  for  the  produce  of  a  portion  of  Warwick  and  York  Counties,  and 
Elizabeth  City  County,  of  which  Hampton  is  the  county-seat.  Hampton  is  quite  a 
thriving  little  town  of  1,200  inhabitants,  situated  one  mile  from  the  month  of 
the  river.  Since  the  war  it  has  been  much  improved,  and  greatly  increased  in  pop- 
nlation  and  property  valuation.  The  National  Military  Asylum  for  disabled  soldiers, 
and  the  colored  normal  school,  are  the  principal  public  institutions.  It  contains  three 
saw-raiils.  In  addition  to  the  numerous  sailing-vessels,  there  is  a  fine  daily  steaaier 
plying  between  the  town  and  Norfolk,  Portsmouth,  Old  Point,  and  Smithfield.  For 
detailed  information  concerning  the  shipping,  I  respectfully  refer  to  the  appended  sta- 
tistics, kindly  furnished  by  Mr.  Heffelflnger,  a  gentleman  of  undoubted  reliability. 

The  examination  was  confined  to  the  bar  at  the  month  of  the  river,  as  between  this 
point  and  ^ampton  there  is  a  continuous  channel,  60  feet  in  width  and  8  feet  in  depth 
at  mean  low  water.  At  Hampton  navigation  is  cbeclced  by  a  bridge  across  the  river 
having  no  draw. 

The  formation  of  the  bar  may  be  attributed  to  various  causes,  all  of  which  are  to 
some  extent  worthy  of  consideration.  The  grounds  of  the  Military  Asylum  terminate 
along  the  mouth  of  the  river  by  a  bank  averaging  8  feet  in  height.  The  bank  has 
been  gradually  wearing  away  from  the  action  of  ^he  waves  at  times  of  heavy  seas, 
and  to  such  an  extent  as  to  cause  the  authorities  of  the  Home  to  be  fearful  for  the 
eafety  of  the  property,  and  to  make  them  endeavor  to  have  a  riprap  built  to  prevent 
further  encroachments.  The  material  thus  washed  away  may  conduce  to  some  extent 
to  the  formatioD  of  the  bar,  but  that  this  has  but  little  influence  I  am  persuaded,  from 
the  character  of  the  material  forming  the  bar  being  hard,  white  sand.  It  is  also 
attributed  to  the  washings  from  what  is  known  as  Hampton  Bar.  This  bar  makes  oiF 
from  Old  Point  Comfort  m  a  southwesterly  direction,  and  is  abont  two  and  one-half 
miles  long,  crossing  the  direction  of  the  river  nearly  at  right  angles  and  abont  a  mile 
and  a  quarter  from  the  month.  There  are  only  from  2  to  3  feet  of  water  on  it  at  low 
water.  Strong  easteriy  winds,  especially  from  the  southward,  cause  very  heavy  seas 
to  roll  over  this  bar,  and  particles  may  become  dislodged  and  by  the  flood-tides  carried 
to  and  deposited  at  the  point  examined.  It  is  said  that  at  one  time  buoys  were  placed 
at  the  mouth  of  the  river,  and  perhaps  the  anchors  were  left,  and  laid  the  fonndation 
for  the  bar.    Nothing  was  found  of  this  kind  in  the* hurried  examination  made. 

The  material  of  the  bed  within  that  portion  of  the  river  shown  on  the  aooompaoy- 
ing  sketch  is  very  soft  mud.  The  most  probable  cause,  it  appears  to  me,  is  as  follows: 
It  will  be  observed  from  the  United  States  Coast  Survey  of  this  section  that  the  water 
betwe«>n  Hampton  Bar  and  the  mainland  varies  in  depth  from  8  to  12  feet,  and  that  the 
channel  betweeYi  the  bar  and  Old  Point  is  very  narrow. 

It  seems  probable  that  the  fine  particles  of  sand  forming  the  bed  may  have  been 
brought  down  from  the  James  River  by  the  strong  ebb-ticlet*,  and  the  nant>w  channel 
at  Old  Point  preventing  a  free  egress,  the  nfaterial  deposits  itself  along  the  shore  at 
the  asylum  until  at  last  it  has  encroached  upon  tlie  channel  at  the  month  of  Hampton 
River.  This  view  is  assisted  by  the  fact  that  the  portion  of  the  bottom  to  the  IdPt  of 
the  channel  is  mnd,  as  shown  in  the  map,  and  that  between  thechannel  and  the  asylum 
gronnds  sand.  If  either  the  first  or  latter  view  be  the  correct  one,  a  dike  or  wicker- 
work  fence  on  the  east  side  would  perhaps  be  an  advantage. 
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In  order  to  secnre  a  correct  determinatioD,  it  woold  be  necessary  to  make  careful 
observations  of  the  tides  and  winds,  their  effect  upon  the  different  places  mentioned, 
and  the  character  of  the  material.  Whatever  may  be  the  canse,  the  accretion  has  been 
very  slow,  Captain  Sbermerhom,  of  the  daily  steamer,  informing  me  that  no  percepti- 
ble change  has  taken  place  In  the  last  seven  vears. 

The  soundings  taken  are  reduced  to  mean  low  water,  as  determined  simply  from  the 
one  day's  observations,  hayingtaken  the  mean  low-water  marks  pointed  out  to  me  bv 
the  boatmen  of  the  locality.  The  rise  and  fall  of  the  tides  coinciding  so  nearly  with 
that  p;iven  for  Old  Point  Comfort  by  the  United  States  Coast  Survey,  and  there  being 
no  wind  perceptible,  I  presume  my  zero  to  have  been  correctly  established.  Sufficient 
examination  waa  made  to  assure  me  that  the  8-foot  cnrve  reached  without  the  mouth 
was  continuous. 

It  is  desired  that  a  channel  be  cnt  to  a  depth'  of  8  feet  at  low  water,  and  it  is  believed 
that  when  excavated  it  will  remain  open  for  a  long  time. 
I  am,  sir,  very  respectfully,  your  obedient  servant, 


Mr.  S.  T.  Abrrt, 

United  States  Cwil  Engineer. 


A.  K.  MICHLER. 
Aseietant  Engineer. 


COBfMERCIAL  STATISTICS. 
I. 

*  Hampton,  Va.,  February  11, 1875. 

Sir  :  I  beg  leave  t^  submit  for  your  information  the  following  report  in  regard  to  the 
shippiog  interests  of  Hampton  River.  The  statistics  accompanying  this  report  do  not 
claim  to  be  exact,  but  are  based  on  estimates  made  from  the  most  reliable  information 
accessible  to  me. 

Statement  of  arrivale  and  departures  of  sailing-vessels  and  steamers  in  Hampton  River  for 

one  year. 

Sail-vessels 1,125 

Steamers #. 325 

Total 1.  1,450 

Draught  of  water  of  vessels  arriving  and  departing,  from  3  feet  to  9  feet. 
Tonnage  of  same,  from  12  to  250  tons  for  sail-vessels ;  and  630  tons  average  for 
steamers. 

JEstimate  of  the  amount  and  character  of  merchandise  received  and  shipped  from  (he  wharves 
in  Hampton  River  for  one  year. 
Receipts : 

60, 000  bushels  of  oysters. 
1*2, 000  bushels  of  coro. 
1,  .500  bags  guano  and  phosphate. 
10, 000  barrels  flour. 
1,500  tons  coal. 
600, 000  shingles. 
200, 000  laths. 
1, 500, 000  feet  of  lumber. 
b'OO  tons  of  ice. 
140, 000  barrels  and  cases  of  liquors,  provisions,  and  general  merchandise. 

Shipments: 

5, 000  bushels  wheat. 
60, 000  bushels  sweet  and  Irish  potatoes. 
60, 000  bushels  oyuters. 

All  vessels  drawing  over  6  feet  of  water  are  liable  to  detention  at  Hampton  Bar,  and 
are  detained,  unless  they  arrive  at  high  tide.    While  waiting  for  high  tide,  vessels  fre- 
qneutly  experience  a  change  of  wind,  and  thus  are  detained  for  one  or  two  days. 
I  am,  sir,  very  respectfully,  your  obeditnt  servant, 

JAC.  HEFFELFINGER. 
Mr.  8.  T.  Abrrt, 

United  States  Civil  Engineer. 
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2. 

Hampton,  Va.,  tebruanf  12,  1875. 
Sir  :  I  snbmit  for  yonr  iDformation  the  followiDg  statistiofl,  sapplementary  to  my 
report  of  the  1  Itb  instant : 

Population  of  Elizabeth  City  County,  including  the  town  of  Hampton  (cen- 
sus 1870) -• 8,303 

Present  population  of  Elizabeth  City  County,  including  Hampton  (esti- 
mated)          9.200 

Number  of  licensed  merchants  in  Hampton 63 

Number  of  licensed  merchants  in  county,  exclusive  of  Hampton 22 

Total  in  county «5 

Population  of  territory  tributary  to  Hampion  for  supplies  of  merchandise, 
post-office,  &c,  including  the  eastern  portions  of  York  and  Warwick  Conn- 
ties  (estimated)  - 11,800 

Value  of  merchandise  received  and  sold'in  the  county  (estimated) $500,000 

Mills  in  Hampton  :  Steam  grist-mill,  1 ;  steam  planing-mill,  1 ;  steam  sash  and  door 
mill,  1. 
Respectfully  submitted. 

JAC.  HEFFELFINGER. 
Mr.  8.  T.  Abert, 

United  States  Civil  Engineer. 


W15. 

EXAMINATION  OF  PAGAN  CREEK,  VIRGINIA. 

United  States  Engineer  Office, 

Washington,  D.  C,  March  1,  Ir^TS. 

General:  A  survey  and  examination  of  Pagan  Creek,  Virginia,  was  ordered  in  the 
appropriation  bill  for  the  improvement  of  rivers  and  harbors,  approved  June  23, 1874, 
and  this  duty  being  assigned  tft  me  by  Engineer  Department  letter  under  date  of  Jaly 
9, 1874, 1  have  now  the  honor  to  submit  my  report. 

Paf(an  Creek  is  a  tributary  of  the  James  River,  into  which  it  empties  twelve  miles 
from  its  mouth,  and  about  twenty  miles  from  Norfolk.  It  is  navigable  as  far  as  Smith- 
field,  a  distance  of  five  miles.  It  flows  wholly  within  Isle  of  Wight  County.  This 
county  contains  57,517  acres  of  improved  land,  valued  at  $1,145,148.  The  estimated 
value  of  the  farm-products  is  $373,989,  and  of  the  live  stock  at  $146,407,  according  to 
last  census. 

Pagan  Creek  is  formed  by  Cypress  j^reek  and  Smithfield  Creek,  which  unite  about 
four  und  three-quarters  miles  from  the  mouth  and  one-fourth  of  a  mile  below  the  town 
of  Smitbfield.  For  its  entire  length  it  winds  through  salt-marshes  and  mud-flats,  which 
now  occupy  the  ancient  tidal  area,  once  tilled  by  the  creek.  The  marshes  seem  to  have 
been  formed  by  the  sediment  of  the  two  tributary  creeks  and  the  James  River,  de- 
posited upon  the  oyster-beds.  These  beds  sometimes  grow  to  the  height  of  mean  tide, 
and  are  farther  increased  by  the  dihris  of  broken  shells  which  are  heaped  up  by  the 
winds.  This  effect  is  frequently  observed  in  the  sounds  of  Carolina.  The  channel  is 
said  to  have  maintained  its  depth  for  many  years.  If  this  be  true  it  will  not  be  diffi- 
cult to  keep  an  open  channel  by  a  repetition  of  the  dredging  at  long  intervals. 

Except  upon  the  bars  the  depth  of  water  in  the  creek  vanes  from  8  to  30  feet.  Be- 
tween the  month  and  Smithfield  four  bars  obstruct  the  navigation.  The  upper  or 
Bridge  Bar,  which  is  the  worst,  occurs  at  the  confluence  of  tbe  creaks,  where  the 
channel  makes  a  sudden  turn.  A  depth  of  4i  feet  can  be  carried  over  it  at  low  water. 
The  obstructions  from  the  confluence  channels  can  be  easily  corrected. 

Wright's  Bar  is  one  and  one-half  miles  from  Smithfield.  Mere  the  creek  expands 
from  a  width  varying  between  250  and  1,000  feet  to  a  width  of  4,800  feet,  which  it  re- 
tains for  one  and  one-half  miles.  In  this  distance  three  bars  occur,  close  together, 
two  of  them  designated  as  Wright's  Bars,  having  on  them  about  5  feet  of  water  at 
low  water,  and  the  third  having  5^  feet  at  low  water,  known  as  Bob  Shoal.  AU  the 
bars  are  composed  of  soft  mud  and  occasional  oyster-beds,  which  are  found  of  larger 
extent  on  the  two  last  named. 

To  correct  the  effect  of  the  broad  expanse  which  is  found  between  Wright's  Point 
and  Bob  Shoal,  a  dike  on  the  left  of  the  channel,  and  perhaps  another  on  the  right, 
may  be  necessary,  but  it  would  be  better  to  leave  the  question  of  its  construction 
until  farther  examination  can  be  made.  A  deposit  in  process  of  formation  by  natural 
causes  upon  each  side  of  the  channel  may  supersede  the  necessity  for  the  construction 
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of  a  dike,  and  it  is  probable  that  when  the  channel  is  excavated  tbrongb  Wrigbt's 
Bar  and  Bob  Sboal.  the  cnrrent  wiU  be  sufficient  to  preserve  the  depth.  As  a  mora 
careful  study  of  this  part  of  the  liream  is  necessary  before  a  dike  can  be  recom- 
mended,  I  have  not  included  the  cost  of  a  structure  of  this  kind  in  my  estimate  for 
the  improvement  of  the  creek.  An  examination  can  be  made  for  the  purpose  of  deter- 
mining the  propriety  of  its  construction,  during  the  progress  of  the  work  at  other 
points.  The  question  to  be  determined  relates  to  the  height,  length,  and  position  of  the 
dike,  or  dikes,  and  to  the  manner  of  its  construction.  From  inspection,  I  should,  if 
dikes  were  necessary,  estimate  for  a^^gregate  length  of  about  4,500  feet,  which  might 
be  built  for  $13,500.  The  general  estimate,  therefore,  should  be  received  as  condition- 
ftlly  subject  to  an  increase  to  the  extent  of  the  amount  just  stated. 

The  bar  next  in  order,  and  the  last,  is  found  in  the  James  River,  at  the  mouth  of  the 
creek.  Two  channels  afford  a  passage  over  it  between  the  river  and  the  creek.  One 
of  them  my  assistant,  Mr.  Michler,  states  has  a  suitable  depth  of  water,  and  a  width 
of  100  feet,  but  according  to  the  pilots  it  is  circuitous,  obstructed  by  oyster-rock,  and 
difficult  of  navigation  at  ni^ht.  The  channel  proposed  for  improvement  has  a  width 
of  100  feet.  From  its  position,  it  is  accessible  at  all  hours.  The  low- water  depth  on 
the  bar  is  between  3^  and  4^  feet,  the  range  of  the  tide,  during  the  survey,  being 
nnnsually  great,  or  about  4  feet.  The  average  range  of  tide  is  2.6  feet,  but  the  low 
water  established  during  the  survey,  being  more  favorable  as  a  basis  for  estimating 
the  depth  of  the  cut,  has  been  used  for  that  purpose. 

The  cuts  through  the  bars  within  the  creek  are  estimated  for  a  width  of  60  feet  and 
a  depth  of  8  feet.  These  depths  will  give  a  navigable  channel  to  Smithfield,  with  a 
depth  of  from  6^  to  7  feet,  which  is  sufficient  for  the  present  wants  of  the  community. 
The  assumed  width  of  the  cut  is  moderate,  but  the  depth  has  been  takan  a  little  in 
excess  of  the  ruling  depth  on  the  outside  bar,  in  order  to  permit  the  mud  to  take  its 
natural  slope. 

The  probable  cost  of  the  work,  estimated  with  the  above  dimensions,  is  as  follows : 

Bridge  Bar,  6,000  cubic  yards  dredging,  at  45  cents $2,700  00 

Wrigbt'S  B^;  71000  \  ^^'^  ®°^^^  y*'^*  dredging,  at  40  cents 4, 800  00 

Bob  Shoal,  12,000  cubic  yards  dredging,  at  40  cents 4,800  00 

Bar  at  the  mouth,  27,000  cubic  yards  dredging,  at  50  cents 13,500  00 

Contingencies,  10  percent 2,580  00 

Total .* 28,380  00 

If  Congress  desires  to  select  the  most  obstructive  bars  for  improvement,  I  would 
recommend  the  Upper  or  Bridge  Bar,  and  the  bar  at  the  mouth,  which  could  be  im- 
proved at  the  same  time.    The  cost  of  this  part  of  the  improvement  would  then  be: 

Bridge  Bar $2,700  00 

Bar  at  the  mouth 13,500  00 

Contingencies,  10  per  cent 1,620  00 

Total. 17,820  00 

.    The  other  bars  can  be  improved  in  the  order  of  succession. 

I  submit  herewith  charts  of  Bridge  Bar,  Wright's  Bars,  and  Bob  Shoal,  and  the  bar 
at  the  mouth ;  also,  a  general  tracing  of  the  map  of  the  creek,  made  by  the  United 
States  Coast  Survey. 

It  will  be  observed,  upon  comparison  of  the  charts  of  Mr.  Michler  and  Mr.  Powless 
with  the  localities  of  the  bars  marked  upon  the  Coast-Survey  chart,  that  a  consider- 
able difference  exists.  This  is  due  to  the  extreme  low  water,  caused  by  the  winds,  at 
the  time  of  the  survey. 

The  survey  was  made  coojointly  by  Mr.*Michler  anl  Mr.  Powless,  assistant  engineers. 

Smithfield,  the  brad  of  navigation,  has  a  population  of  about  1,000  inhabitauts. 

It  contains  a  ship-yard,  saw-mill,  and  tram -way  for  the  transportation  of  lumber 
from  the  swamp  to  the  wharf.  A  river-sf^^amer,  the  Hampton,  of  630  tons,  and  draw- 
ing about  4|  feet  of  water,  plies  between  Norfolk  and  the  creek,  making  the  round  trip 
in  two  days.  This  steamer  is  sometimes  seriously  delayed  when  the  winds  concur 
with  low  water  to  reduce  the  depth  upon  the  bars.  In  common  with  Norfolk,  this 
place  has  experienced  an  increase  of  trade,  and  the  trucking  business,  for  which  this 
region  is  favorabl<>,  has  contribut^ed  largely  to  this  result. 

A  letter  of  Mr.  R.  S.  Thomas,  also  appended,  seems  to  give  a  very  fair  statement  of 
the  trade  of  Smithfield. 

Very  respectfully,  your  obedient  servant, 

S.  T.  ABERT, 
United  iStates  Civil  Engineer, 

Brig.  Gen.  A.  A.  Humphreys, 

CAiV  0/  Engineers,  U,  S,  A.  /  T 
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COMMBRCIAL  STATISTICS. 

BkcDthfisld,  Va.,  November  28, 1874. 

Dear  Sir  :  I  have  pat  myself  to  g^reat  paias  tot  obtain  from  the  most  reliable  soarcee 
correct  information  of  the  qnantitv  and  variety  of  pnxlaotsthat  are  annnally  Rhipped 
from  this  place,  and  I  herewith  submit  to  yon  the  result.  It  is  based  on  the  manilVsets 
of  shippers,  and  can  with  confidence  be  relied  on.  From  the  statements  farnisded  me, 
I  find  that  the  annual  shipments  from  here  avera^  as  follows,  viz :  14.875  barrels  of 
apples;  7,661  barrels  of  potatoes ;  406  barrels  of  brandy ;  483  barrels  of  viae|(ar;  875 
barrels  of  snodries;  211J878  pounds  of  bacon;  321,335  pounds  of  dried  fruit;  5,775 
pounds  of  lard ;  72,092  pounds  of  junk ;  78,400  dozen  e^rKs ;  40,')00  bnshels  of  oysters ; 
5,000  cords  of  wood,  &c. ;  79,300  bushels  of  pea-nuts ;  4,025  bushels  of  pease ;  805  bush- 
els of  beans;  .525  bushels  of  corn ;  1,175  bnshels  of  meal;  1,645  bushels  of  8aadrie«  ; 
441  cattle ;  704  sheep ;  10,834  chickeos ;  500,000  feet  of  lumber.  And  the  return  cargoes 
are:  14,077  barrels;  3,318  boxes;  6,216  bags;  15,359  packages. 

If  the  bars  in  our  creek  were  removed,  not  only  would  the  present  trade  of  thi«  plaoe 
be  facilitated,  but  it  would  Ix^  greatly  enlarged.  The  heaviest  trade  of  this  section  is, 
.  and  for  the  future  will  be,  cord-wood  and  lumber.  If  our  creek  had  a  deptii  of  8  feet, 
vessels  carrying  200  cords  of  wood  and  200,000  feet  of  lumber  could  load  at  our  wharves, 
while  at  present  only  those  that  carry  100  cords  of  wood  and  100,000  feet  of  lumber 
can  visit  this  place,  and  this  at  very  serious  risks,  as  they  always  have  to  go  out  at  the 
very  flood  of  tue  tide,  and  rarely  ever  escape  getting  aground  on  the  well-kuowa  ban. 
It  is  these  bars  that  make  vessels  generally  trading  here  timid  of  coming,  and  entirely 
exclude  others  of  heavier  draught  th«t  would  gladly  seek  the  freight  that  anxiously 
awaits  them.  Not  only  do  vessels  drawing  7  and  8  feet  of  water  frequently  ground  in 
our  creek,  but  the  Hampton,  our  daily  steamer,  that  was  built  with  special  reference 
to  the  condition  of  our  water,  and  draws  only  4^  feet,  is  frequently  most  seriouily  in- 
convenienced ;  and  twice  since  Messrs.  Michler  and  Powless  have  been  here  she  was 
so  nearly  grounded  that  we  thought  she  would  have  to  stop,  and  only  forced  herwlf 
over  the  bars  with  the  utmost  difficulty. 

I  sincerely  hope  (and  I  express  the  anxious  wish  of  this  section,  and  of  all  persons 
who  trade  with  it)  that  the  bars  that  impede  the  commerce  of  this  place  will  bo  removed 
from  our  creek,  and  that  an  appropriation  will  be  made  by  the  general  government 
large  enough  to  give  us  a  depth  of  8  feet  of  water. 

The  above  estimates  do  not  include  the  cargoes  of  melons  and  the  boxes  of  tmsk 
that  are  annually  shipped  from  this  place,  concerning  which  I  have  no  reliable  data. 
Very  respectfully,  &c., 

R.  S.  TH03(AS. 

Mr.  S.  T.  Abbbt, 

United  States  Civil  Engineer, 


W17. 

EXAMINATION  OF  BLACKWATER  RIVER,  VIRGINIA. 

United  States  Enoinrer  Office. 
,  Washington,  D.  C,  JkfarcJ^  3,  1875. 

General  :  A  survey  and  examination  of  Black  water  River  was  ordered  in  the  ap- 
propriation for  the  improvement  of  rivers  and  harbors,  approved  June  23, 1874,  and 
this  duty  being  assigned  to  me  by  Engineer  Department  letter  under  date  of  July  9, 
1874, 1  have  now  the  honor  to  submit  ray  report. 

During  the  latter  part  of  November  I  made  a  personal  examination  of  th^  Black- 
water  River.  From  the  representations  madd,  the  principal  obstructions  consist  of 
snags,  logs,  and  overhanging  trees,  and  more  particularly  of  a  very  sharp  bend  called 
George's  Bend,  about  five  miles  below  Franklin.  As  there  has  never  been  any  improve- 
ment of  this  river,  it  was  thought  that  an  attempt  to  remove  the  logs  wonld  develop 
a  large  number  of  these  obstructions,  the  accumulation  of  past  years.  The  survey, 
however,  has  not  sustained  this  expectation.       * 

The  Blackwater  River  has  its  source  in  Prince  George  County,  about  twenty  miles 
southeast  of  Petersburg,  Va.  Its  general  direction  is  south,  flowing  along  the  borders 
of  Surry,  Sussex,  Isle  of  Wight,  Southampton,  and  Nansemond  Counties.  It  unites 
with  the  Nottoway  River,  on  the  border  of  North  Carol io a,  to  form  the  Chowan  River, 
which  empties  into  Albemarle  Sound.  It  is  thirteen  miles  long,  and  forms  a  navigable 
connection  between  the  sounds  of  North  Carolina  and  the  Seaboard  and  Roanoke  Kail- 
road  at  Franklin,  where  navigation  is  stopped  by  the  railroad  bridge. 

This  village,  which  is  the  largest  on  the  river,  has  about  300  inhabitants,  and  is 
about  forty  miles  from  Norfolk.  It  contains  a  saw-mill  with  an  annual  capacity  of 
4,000,000  feet  of  lumber,  a  cotton-gin,  telegraph  and  railroad  offices,  and  a  few  stores. 
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New  Soatb  Quay,  abont  five  mUes  below  Franklin,  and  Cobb's  Landing,  two  miles 
above  tbe  month  and  in  the  Nottoway  River,  are  the  principal  shipping-points  for  the 
trade  of  the  adjacent  conntry. 

Three  «teamers  ply  on  the  river,  two  of  them  belonging  to  the  Albemarle  Steam 
Navigation  Company,  and  the  third  to  Mr.  John  Hill,  of  Portsmouth.  One  of  the  com- 
pany's steamers  makes  tri- weekly  trips  between  Franklin,  Edenton,  and  Plymouth, 
N.  C.,  the  other  makes  semi-weekly  trips  to  Gatesville,  N.  C.  Mr.  Hill's  propeller 
makes  tri-weekly  trips  to  Mnrfreesborongh,  N.  C.  The  steamers  carry  down  supplies 
and  bring  up  the  prodncte  of  the  country  to  Franklin,  whence  they  are  forwarded  by 
rail  to  Portsmouth  and  Norfolk. 

During  the  fishing-season  a  steamer  is  run  especially  to  accommodate  this  trade. 
Biail  for  fifty  poet-offlces  in  the  connties  bordering  the  Chowan,  as  I  am  credibly  in- 
formed, is  carried  by  the  steamer  Lota. 

The  Blackwater  is  a  sluggish,  tortuous,  tideless  stream,  flowing  for  the  most  part 
through  cypress-swamps,  which  near  its  mouth  have  a  dense  nndergrowth  of  canes. 
The  higher  land,  where  it  appears,  is  cultivated,  or  else  covered  with  a  growth  of  oak 
and  pine.  A  flight  rise  of  tne  river  causes  an  overflow  of  an  area  of  conntry.  The 
rise  of  water  from  the  heaviest  rain  does  not  exceed  3  or  4  feet.  The  high  land  comes 
to  the  river  at  distances  of  from  1,000  to  3,000  feet.  The  soil  is  well  adapted  to  cotton 
and  pea-nuts,  which  are  the  principal  crops. 

The  width  of  the  Blackwater  varies  from  100  to  275  feet,  and  its  depth  from  8  to  38 
feet.  As  will  be  seen  by  an  inspection  of  tbe  map,  no  difficult  bars  obstruct  its  course. 
At  one  point  the  river  is  contracted  by  a  bar,  which  should  be  dredged  in  order  to  give 
sufficient  width  to  tbe  channel.  This  bar  is  said  to  have  been  formed  largely  by  saw- 
dust brought  down  the  river  from  the  saw-mill  at  Franklin.  An  injunction,  however, 
has  been  issued  to  prevent  the  operatives  of  the  mill  from  throwing  any  more  sawdust 
into  the  river,  and  it  is  now  deposited  on  the  adjacent  low  grounds.  The  removal  of 
snags  and  the  felling  of  overhanging  trees  constitute  tbe  pnncipal  imnrovements  re- 
quired to  facilitate  navigation.  About  one  and  four-tenths  miles  from  the  mouth,  near 
two  wrecks,  are  several  piles,  which  should  be  removed.  They  stand  in  17  feet  of 
water,  and  about, 75  feet  from  the  shore.  Several  other  piles,  in  other  parts  of  the 
river,  might  be  re'moved  with  benefit  to  navigation. 

Navigation  is  also  obstructed  by  several  bends,  but  only  one  offers  obstructions 
serious  enough  to  warrant  an  estimate  for  its  removal.  This  exception  is  found  at 
George's  Bend,  abont  half  a  mile  below  New  South  Quay.  The  river  at  this  point 
makes  a  sudden  bend  in  the  shape  of  an  S.  The  mail-steamer  (117  feet  long)  is  obliged 
to  stop  in  passing  the  bend,  ana  I  have  seen  the  large  steamers  compelled  to  pass  out 
a  line  in  order  to  warp  round  the  bend. 

As  the  company  intends  to  introduce  a  steamer  158  feet  in  length,  the  difficulty  of 
passing  this  point  will  be  much  increased.  It  is  proposed  to  cut  off  one  of  the  points 
ID  the  bend  for  a  distance  of  100  feet  back,  and  to  a  depth  of  7  feet.  Although  this 
would  not  remote  the  difficulty,  it  would  considerably  lessen  it. 

As  the  roots  of  cypress  are  difficult  to  remove,  I  have  estimated  the  excavation  at 
tbe  average  rate  ol  $2  per  cnbic  yard. 

The  following  approximate  estimate  is  respectfully  submitted : 

6,000  cubic  yards  dredging,  at  |2 fl2,000  00 

50  snags  to  be  removed,  at  (16 800  00 

Felling  and  removing  trees *. 600  00 

Removing  twenty  piles 100  00 

Contingencies,  10  per  cent 1,350  00 

Total 14,850  00 

To  Mr.  John  Hill,  treasurer  of  tbe  Albemarle  Steam  Navigation  Company,  I  am  in- 
debted for  ranch  information;  and  for  assistance  during  the  survey.  A  statement  of 
the  trade  of  the  river  has  been  offered  by  Mr.  Hiil,  but  has  not  vet  been  received. 

The  triangnlation  and  topography  were  conducted  by  Mr.  Elliott  and  Mr.  Powless, 
and  the  hydrography  by  Mr.  Turrill. 
A  general  map  of  the  river,  on  a  scale  of  rahuift  accompanies  this  report. 
Very  respectfully,  your  obedieilt  servant, 

S.  T.  ABERT, 
C7ii<e^  Stai€9  Civil  Engineer, 
Brig.  Gen.  A.  A.  Humphreys, 

Chiiif  of  Engineers,  U.  8,  A, 
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W20. 

EXAMINATION  OF  CHIjCKAHOMINY  RIVER,  VIRGINU. 

United  Statks  Enoixkrr  Offick, 

Wiuhington,  D,  C,  May  24,  1875. 

Gknkral  :  A  survey  and  exarn'mation  of  the  Chickahominy  River  was  ordered  in  tba 
appropriation  bill  for  the  improvement  of  rivers  and  harbors  approved  Jnne  23,  ltj74, 
and.  this  duty  being  assigned  to  me  by  Engineer  Department  letter  under  date  of  J  a  iy 
9,  1874, 1  have  now  the  honor  to  submit  the  following  report  of  a  personal  exaoiioa- 
tion : 

This  river  rises  in  Henrico  Connty,  Virginia,  about  twelve  miles  northwest  of  Rich- 
mond; flows  southeast,  having  Kent  and  Hanover  i:o  on  ties  on  the  north,  and  on  the 
south  Charles  City  Connty,  and  empties  into  the  James  River  forty  miles  from  iu 
month,  near  Newport  News. 

The  upper  part  of  the  river,  as  far  as  Forge  Bridges,  is  confined  to  one  or  more  small 
channels,  flowing  through  swampy  bottom-land  which,  on  the  Mechanics ville  road,  ia 
crossed  by  a  causeway  and  six  bridges. 

At  Long  Bridges  the  connty  road  crosses  the  forks  of  the  river.  Between  Lioiik 
Bridges  and  Forge  Bridges,  a  dintance  of  ten  miles  by  the  river,  the  main  channel,  30 
to  80  feet  wide,  wanders  through  a  cypress-swamp,  which  varies  from  one  half  to  one 
mile  in  width.  Its  course  is  tortuous.  Intricate,  broken  by  cnt-offd  aud  obstructed  bj 
trees,  snags,  logs,  and  drift.  The  depth  varies  from  5  to  13  feet  during  eight  months 
of  the  year,  to  18  inches  or  2  feet  during  the  remaining  four  mont*i«  of  the  dry  seasoo. 
The  floods  have  a  range  of  8  feet  above  low -water.  This  part  of  the  riToc  is  so  ob- 
structed by  logs  and  drift  that  it  is  with  difficulty  that  a  small  skiff  can  be  drawn 
through  or  over  them.  These  obstructions  dam  back  the  water,  and  submerge  a  large 
tract  of  land.  Their  removal  will  change  the  regimen  of  the  river,  which  is  now  im- 
passable, and  will  improve  the  salubrity  of  the  adjacent  land. 

About  four  miles  above  Korge  Bridges  the  logs  have  been  partially  removed  by  the 
lumber-men  engaged  in  rafting  oak  timber.  With  proper  appliances,  the  channel  be- 
ween  Long  and  Forge  Bridges  can  be  cleared  for  $300  per  mile,  or  a'  total  of  $3,000  for 
the  ten  mile). 

Forge  Bridges  spans  the  old  channel  of  the  river,  now  impassable,  and  bridges  tbe 
canal,  which  cuts  off  a  bend  and  affords  a  channel  for  barges  and  timber-rafts.  Tbia 
canal  is  said  to  have  been  constructed  in  colonial  days  by  the  British  government, 
which  levied  a  heavy  tax  on  the  tobacco  transported  from  this  section  of  the  State. 

Tlie  bead  of  lighter  or  schooner  navigation  is  one-half  a  mile  below  Forge  Bridges, 
at  the  end  of  the  canal. 

The  name  of  Foi^^e  Bridges  has,  until  recently,  been  a  mystery  to  every  one.  Soanes's 
Bridge  and  Jones's  Bridge  has  been  substituted,  but  the  traditionary  name  has  been 
Forge  Bridges.  About  throe  years  since,  a  flood  washed  away  the  dam  of  Townsend'.t 
mills  (about  one-half  a  mile  above  the  bridge),  and  revealed  the  foundation  of  an  old 
forge  with  trip-hammer,  slabs  of  iron,  and  other  evidences  of  a  (prge.  It  was  tben 
recollected  that  the  locality  bore  the  name  of  Providence  Forge  in  colonial  times. 

From  Forge  Bridges  to  Holly's  Landing  id  7  miles.  For  much  of  this  distance  tb« 
removal  of  logs,  trees,  and  drift  will  be  necessary.  From  Forge  Bridges  to  Windsor 
Shades  is  19  miles.  In  this  distance  the  river  is  tortuous  and  narrow,  varying  from  60 
to  70  feet  in  width,  and  flows  between  low  swampy  banks.  Tbe  bar  at  the  Shades  is 
formed  of  hard  sand  and  is  about  300  feet  long,  with  a  depth  of  3  feet  at  low-water. 

immediately  below  this  bar  a  creek  enters  the  river,  and  seems  to  exert  some  infla- 
ence  in  its  formation.  I  cannot  state  without  a  more  careful  examination  whetber 
any  advantage  wonld  result  from  changing  its  angle  of  confluence.  The  bar  can  be 
easily  dredged  to  7  feet  at  low- water. 

Two  miles  below  Windsor  Shades  is  Binn's  Bar,  having  3  to  4  feet  at  low-water.  Tbe 
dredging  this  bar  to  a  depth  of  6  or  7  feet  at  low-water  wonld  enable  large  wood- 
schooners  to  come  up  to  Windsor  Shades- landing.  At  present  these  vessels  after  par- 
tially loading  have  to  drop  belpw  Binn's  to  complete  their  load.  This  is  not  only  very 
expensive,  but  a  great  deal  of  delay  is  often  occasioned,  if  the  wind  blows  strongly  from 
almost  anv  direction. 

From  Bmn's  Bar  to  the  month  is  25  miles.  For  this  distance  a  depth  of  from  12  to 
30  feet  can  be  carried  as  far  as  the  bar,  on  which  there  is  11  feet  at  low  water. 

AOBICULTURE,  LAND,  TIMBER,  BTC. 

Above  Forge  Bridges  there  is  much  valuable  cypress  and  oak  timber,  but  the  extesft 
of  the  forest  could  not  be  ascertained.  The  lands  along  this  point  of  the  river  are  Id- 
ferior.  The  average  yield  per  acre  varies  from  ten  to  forty  bushels  of  com,  and  from 
six  to  ten  bushels  of  wheat.  With  few  exceptions,  the  land  is  not  well  cultivated. 
Marl  is  little  used.    Much  of  the  land  has  been  overflowed  by  the  water  dammed  by 
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tbe  accninnlation  of  logs  and  drift  above  Forge  Bridges^  and' their  removal  will  not 
only  benefit  navi^tion,  bnt  will  improve  the  salabrity  of  the  adjacent  country. 

A  general  belief  exists  that  the  Chickahominy,  Pamnnkey,  and  Mataponi  Rivers 
bave  been  rapidly  decreasing  in  depth  in  the  npper  x>ortion8  daring  the  last  fifty  years. 
Hedaction  of  depth  firom  the  deposition  of  sediment  mast  take  place  in  all  rivers  flow- 
ing throngh  lignt  allnvial  soils,  and  this  deterioration  mnst  be  more  rapid  after  the 
Boil  has  been  exposed  by  the  removal  of  tbe  forests  and  the  loosening  of  the  soil  by 
cultivation.  Tho  consequent  redaction  of  the  depth  in  the  channel  can  be  partially 
corrected  by  the  removal  of  the  deposits,  or  by  causing  them  to  take  place  at  points 
outside  of  the  channel. 

A  similar  deterioration  has  been  observed  in  tbe  European  rivers,  which  has  been 
attributed  to  other  causes  than  those  above  named.  Mr.  W.  O.  Wex,  in  a  paper  read 
before  the  Geographical  Society  of  Vienna,  states  that  certain  German  rivers  are  much 
1  ower  than  they  were  fifty  years  ago ;  that  the  Elbe  has  decreased  17  inches ;  the  Rhine, 
tt4  inches;  the  Oder,  17  inches;  the  Vistula,  26  inches;  and  tbe  Danube,  55  inches. 
This  decrease  is  assigned  to  the  devastation  of  the  forests  and  the  consequent  decrease 
of  atmospheric  moisture— a  cause  often  assigned,  but  not  yet  demonstrated.  In  some 
localities  the  change  of  level  in  the  surface  of  the  land  by  gradual  upheaval  would 
have  to  be  considered.  But  whatever  may  be  the  causes  operating,  there  can  be 
little  doubt  as  to  the  effect  of  the  sediment  brought  down  by  the  annual  rain-floods. 

The  value  of  the  annual  products  of  timber  shipped  is — 

Cord-wood $120,000 

Lamber 28,000 

8hip-timber HO,  000 

Total 228,000 

The  quantity  of  grain  shipped  has  not  been  ascertained. 

The  following  statement  shows  the  distances  from  LfOng  Bridges  to  the  places  named : 
Lfong  Bridges  to  Forge  Bridges,  10  miles;  to  Holly's  Landing,  17  miles;  to  Wynne's, 
29  miles ;  to  Windsor  Shades,  30  miles;  to  Osborn's,  31  miles ;  to  Binn's  Bar,  32  milts; 
to  mouth  of  river,  56  miles. 

The  following  approximate  estimate  is  submitted : 

Wind«<  r  Shades    1, 700  cubic  yards  dredging ; 
Binn'sBar 5,000  cubic  yards  dredging  ; 

7,700  cubic  yards  dredging,  at  50  cents $3,850 

16  miles  to  be  cleared  of  logs,  snags,  &c.y  at  $:}00  per  mile 4,800 

8,650 
Add  20  percent,  for  contingencies 1,730 

Total. i 10,380 

A  general  map  of  the  river  and  a  hydrographic  chart  of  the  lower  part  of  same  ac- 
company this  re|>ort. 

Very  respectfully,  your  obedient  servant, 

8.  T.  ABERT, 
United  States  Civil  Engineer, 
Brig.  Gen.  A.  A.  Humphreys,  • 

Chirf  of  Engineers,  U,  8.  A, 


[EXTRACT  FROM  THE  ANNUAL  REPORT  O^  THE  CHIEF  OF  ENGINEERS 
TO  THE  SECRETARY  OF  WAR.] 

Office  of  the  Chief  of  Engineers, 

Washingtorij  D.  0.,  October  12, 1877. 


IMPROVEMENT  OF  NORFOLK  HARBOR. 


Norfolk  Harbor  J  Virginia, — An  appropriation  of  $35,000  was  made  in  the  river  and 
harbor  act  of  August  14, 1876,  for  the  improvement  of  this  harbor,  the  work  proposed 
being  dredging  a  channel  through  the  bar  at  the  mouth  of  the  sontbem  branch  of 
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16       NORFOLK  HARBOB  AND  CERTAIN  RIVERS  IN   VIRGINIA. 

Elizabeth  River.    For  the  oontinnation  of  this  work  and  for  the  removal  of  wrecki 
1*^,000  are  asked  by  the  engineer  in  charge. 

AmooDt  appropriated  by  act  approved  Aagast  14, 1876 $35,000  00 

Jaly  1,1877,  amount  expended  daring  flaoiu  year ^9  15 

July  1, 1877.  amonnt  available 34,710  85 

Amonnt  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1679.    25, 000  00 

•  •••••• 


G8. 


IMPROVEMENT  OF  NORFOLK  HARBOR.  VIRGINIA. 

In  the  act  approved  August  14,  1876,  an  appropriation  of  $35,000  was  made  for  the 
improvement  of  this  harbor.  The  work  was  advertised  in  the  usual  manner  and  the 
following  bids  were  received  and  opened  on  June  20  at  12  m. : 


1 

Nsmeandsddrefs. 

1 

It 

1" 

Timeof- 

r 

Number  and  kind  ^ 

Commenoe- 
ment. 

Completion. 

1 

liorrit  Sc  Cnmhiga,  Dredff. 

ing  Company,  New  York 

City. 
K.  R.  Seward.  Albany,  N.  Y . 
Clinton  Stephens, Brooklyn. 

N.Y. 
Morris  F.  Brainard,Albany, 

N.Y. 

Sidney  F.  Sbelboume,  New 
London,  Conn. 

American  Dredgine  Com- 
pany. Philadelphia.  Pa. 

A.  J.  balton,  Norfolk,  Va. . . 

H.  E.  Cnlpepper,  Porte- 
mouth,  Va. 

J.  H.  Fenner,  Albany.  N.  Y. 

Austin  P.  Brown, Waahhig- 
ton.D.C. 

10  13 

16 
34 

11* 

H 

90 

36 
18 

17 

m 
m 

Oct.     1. 1877 

July  15, 1877 
July  10, 1877 

Sept.  1,1877 

Sept  15, 1877 

July  16.1877 

Aug.  16. 1877 
July  16, 1877 

July  15, 1877 

July  80,1877 
6  weeks  after 

execatiquof 

contract 

Dec  30,1877 

Dec  30,1877 
July  10. 1878 

Feb.  15,18TB 

June  30, 1878 

Oct  16,1877 

Jan.    1.1878 
Feb.  16,1878 

Jaly    1.1878 

June  30, 1878 
In  8  months. 

a,  000 

C      800) 
i  1.2005 

(  2,000$ 

1  olam-ahell  or  9  dip- 
pers. 

1  or  more  Starbnok 
or  \  olamahelL 

Iclam-aheU. 

3dredge8. 

9  or  man  dippers. 
1  large  dipper. 

10 

11 

700 

8005 
8U0 

The  oontraot  was  awarded  to  Mr.  Sidney  F.  Bhelboume,  of  New  London.  Conn.,  who  waa  infomed  of 
the  fact  on  the  laat  day  of  the  fiscal  year. 

It  will  be  seen  th>m  an  examination  of  the  bids  tbat  the  lowest  and  next  to  the  low- 
est bids  are  much  loss  than  might  have  been  anticipated,  on  account  of  the  distance 
and  exposed  position  of  the  dumping-ground.  A  large  amount  of  work  can  be  done 
under  the  present  contract,  and,  assuming  that  the  same  rates  wiU  be  offered  at  the 
next  letting,  the  amount  required  to  complete  the  work  will  be  less  than  the  original 
estimate.  Upon  this  assumption,  |25,000  will  be  sufficient  to  complete  the  dredging 
at  the  mouth  of  the  Eastern  Branch  of  Elizabeth  Kiver  and  to  remove  any  wrecks 
which  are  likely  to  cause  objectionable  deposits. 

In  my  report  of  February  15,  1875,  the  changes  which  had  taken  place  in  the  harbor 
of  Norfolk  and  its  approaches  were  referred  to,  and  a  survey  was  recommended  to  de- 
termine the  amonnt  of  deterioration  and  to  obtain  data  for  the  establishment  of  port- 
warden  lines.  This  work  has  been  partly  executed  by  a  board  of  officers  appointed  at 
the  request  of  the  harbor  commissioners.  The  board  have  recommended  ^e  establish- 
mt  nt  of  port-warden  lines,  and  have  submitted  a  general  plan  for  the  improvement  of 
the  harbor  and  its  approaches,  so  as  to  give  a  depth  of  25  £eet  at  low  water  as  £sr  as 
the  navy-yard. 
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The  dredging  recom mended  by  the  board  in  the  harbor  of  Norfolk,  exclasive  of  the 
approaches,  was  as  follows : 

Cubic  yards. 

1.  On  the  border  of  Portsmonth  Flats 550,000 

2.  At  the  month  of  the  Eastern  Branch 250,000 

3.  Between  the  month  of  the  Southern  Brauth  and  Berkeley  Flats 130, 000 

Total 930,000 

I  wonid  state  that  the  second  item  of  the  above  estimate  includes  my  estimate  for 
the  improvement  of  the  harbor,  made  in  the  report  of  February  15,  1875,  and  the  ap- 
propriation of  Angust  14,  1876,  was  for  the  purpose  of  executing  this  work. 

Iq  order  to  carry  25  feet  from  Hampton  Roads  up  to  the  city  of  Norfolk,  it  will  be 
necessary  to  dredge  the  channel  between  the  Hospital  light  and  Sewall's  Point,  so  as 
to  give  a  width  of  400  feet  and  a  low- water  depth  of  25  feet,  which  will  require  the  re- 
moval of  about  1,200,000  cubic  yards  of  materia). 

As  the  final  recommendations  of  the  board  have  not  yet  been  made  public,  it  seems 
proper  to  defer  for  the  present  making  any  estimate  for  the  general  improvement  of 
the  harbor  and  its  approaches. 

Norfolk  is  a  port  of  entry.  The  receipts  of  customs  for  the  year  ending  June  30, 1876, 
were  $26,482.90.  The  business  of  the  city  is,  however,  almost  entirely  confined  to  ex- 
ports and  domestic  shipments  of  cotton,  naval  stores,  lumber,  breadstutfs,  &c. 

The  following  statistics  of  the  trade  and  shipping  are  given,  in  addition  to  those 
presented  in  the  report  of  February  15,  1875 : 

Foreign-hound  clearances. 


Te«r. 

No.  of 
bottoms. 

Tonnage. 

1873 

71 
96 
119 
94 

30,613 
51  139 

1874 

1^75 

53, 6f^ 
65,504 

1876 

Total 

380 

900,939 

Coastwise  clearances. 


Year. 

Tonnage. 

Crew. 

Kaof 
bottoms. 

1873 

1,021,376 

1,119.089 

966,371 

1, 104, 747 

29,368 
30.506 
25.865 
28,800 

1  07» 

Ifi74 

1,183 
1,022 
1,072 

1875 

1876 

Total 

4,213,483 

114.539 

4.349^ 

STATEMENT  OP  EXPORT  VALUES. 

1873 $1,267,769 

1874 3,906,318 

1875 6,243,972 

1876 .• 7,825,11^ 


Total 19,243,171 

Money  statement 

Amount  appropriated  by  act  approved  Angust  14, 1876 $35,000  00 

July  1, 1877,  amount  expended  during  fiscal  year 289  15 

July  1, 1877,  amount  available 34,710  85 


Amount  (estimated)  required  for  completion  of  existing  project 25, 000  00 

Amount  that  can  be  profitably  expended  in  fiscal  year  ending  June  30, 1879.       25, 000  00 

H.  Ex.  60 2 
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45th  Conoeess,  »    HOUSE  OF  KEPEESENTATIVES.    i  Ex.  Doc. 
2d  Session.       i  \    Xo.62. 


VETO  OF  THE  BILL  FOR  SPECIAL  TERM  OF  UNITED  STATES 
COURT  IN  MISSISSIPPL 


MESSAGE 

FROM  THE 


PRESIDENT  OF  THE  UNITED  STATES, 


ASSIGNING 


Reasons  for  tcithholding  his  approval  of  the  bill  of  the  House  {E.  R.  3072) 
entitled  "Jl»  act  to  authorize  a  special  term  of  the  circuit  court  of  the 
United  States  for  Hie  southern  district  of  Mississippi,  to  be  held  at  Scran- 
ton,  in  Jackson  County ^ 


March  G,  1878. — Referred  to  the  Committee  on  the  Judiciary  and  ordered  to  be  printed. 


To  the  House  of  Representatives : 

I^turn  herewith  House  bill  No.  3072,  entitled  "An  act  to  authorize  a 
special  term  of  the  circuit  court  of  the  United  States  for  the  southern 
district  of  Mississippi,  to  be  held  at  Scranton,  in  Jackson  County,''  with 
the  following  objections  to  its  becoming  a  law : 

The  act  provides  that  a  special  term  of  the  circuit  court  of  the  United 
States  for  the  southern  district  of  Mississippi  shall  be  held  at  Scranton, 
in  Jackson  County,  Mississippi,  to  begin  on  the  second  Monday  in  March, 
1878,  and  directs  the  clerk  of  said  court  to  "cause  notice  of  said  special 
term  of  said  court  to  be  published  in  a  newspaper  in  Jackson,  Missis- 
sippi, and  also  in  a  newspaper  in  Scranton,  at  least  ten  days  before  the 
beginning  thereof." 

The  act  cannot  be  executed,  inasmuch  as  there  is  not  sufficient  time  to 
give  the  notice  of  the  holding  of  the  special  term,  which  Congress 
thought  proper  to  require. 

l!he  number  of  suits  to  be  tried  at  the  special  term,  in  which  the 
United  States  is  interested,  is  forty-nine,  and  the  amount  involved  ex- 
ceeds $200,000.  The  government  cannot  prepare  for  trial  at  said  special 
term  because  no  fund  appropriated  by  Congress  can  be  made  available 
for  that  purpose.  If,  therefore,  the  government  is  compelled  to  go  to 
trial  at  the  special  term  provided  for  by  this  bill  the  United  States  must 
be  defeated  for  want  of  time  and  means  to  make  preparation  for  the 
l>roper  vindication  of  its  rights. 

The  bill  is  therefore  returned  for  the  further  consideration  of  Con- 
gress. 

R.  B.  HAYES. 

Executive  MA>sioy,  Jfarch  6, 1878.  ,  j 
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2  SPECIAL   TERM   U.    S.    COURT   IN   MISSISSIPPI. 

I  certify  that  this  act  originated  in  the  House  of  Representatives. 

Attest: 

GEO.  M.  ADAMS, 
Clerk. 

AN  ACT  to  authorize  a  special  term  of  the  circuit  court  of  the  United  States  for  the 
southern  district  of  Mississippi  to  be  held  at  Scranton,  in  Jackson  County. 

Be  it  enacted  by  the  Senate  and  Home  of  Bq^resentatives  of  the  United 
Slates  of  America  in  Congress  assembled,  That  a  special  term  of  the  circait 
court  of  the  United  States  for  the  southern  district  of  Mississippi  shall 
be  holden  at  Scranton,  in  Jackson  County,  Mississippi,  to  begin  on  the 
second  Monday  in  March,  eighteen  hundred  and  seventy  eight ;  and  the 
clerk  of  said  court  shall  cause  notice  of  said  special  term  of  said  court 
to  be  published  in  a  newspaper  in  Jackson,  Mississippi,  and  also  in  a 
newspaper  in  Scranton,  at  least  ten  days  before  the  beginning  thereof. 
And  all  process,  writs,  bonds,  and  recognizances  which  relate  to  any 
suit  or  suits  pending,  or  which  may  be  instituted  in  said  court  in  behalf 
of  the  United  States  against  any  party  or  parties  for  or  on  account  of 
any  lumber,  logs,  charcoal,  or  turpentine,  or  growing  out  of  or  on  ac- 
count of  any  alleged  depredation  upon,  or  timber  cut  or  taken  from,  any 
of  the  public  lands  of  the  United  States  in  said  district  shall  be  consid- 
ered as  belonging  to  such  special  term :  and  such  suits  shall  be  then 
and  there  tried  and  determined  as  if  they  had  been  brought,  and  such 
writs,  process,  bonds,  and  recognizances  had  been  opened  and  taken 
with  reference  and  made  returnable  to  such  special  term.  And  the  pre- 
siding judge  of  said  court  shall  have  power  to  continue  such  special 
term  from  time  to  time  until  said  suits  shall  be  determined,  if,  in  his 
judgment,  the  ends  of  justice  may  so  require. 

SAM.  J.  RAKDALL, 
Speaker  of  the  House  of  Bepresei^tatives. 
W.  A.  WHEELER, 
Vice  President  of  the  United  States  and  President  of  the  Senate. 
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45th  Congress,  )    HOUSE  OF  liEPEESENTATlVES.     <  Ex.  Doc. 
2d  Session.       i  \    No.  63. 


SALE  OF   UNITED  STATES  BONDS  FOR  OUTSTANDING 
LEGALTENDER  NOTES. 


LETTER 

FROM 

THE  SECRETARY  OF  THE  TREASURY, 

IN  ANSWER  TO 

A  resolution  of  the  House  of  Representatives^  in  reference  to  the  sale  of 
United  States  bonds  for  outstanding  legal-tender  notes. 


Makcii  7, 18T8. — Rc'ferrcd  to  the  Committee  on  BankiDg  and  Currency  and  ordered  to 

be  printed. 


Treasury  Department,  March  7, 1878. 
Sir  :  In  response  to  a  resolution  offered  by  Mr.  Bright,  which  requests 
the  Secretary  of  the  Treasury  to  inform  the  Housb  of  Representatives  of 
the  Congress  of  the  United  States  whether  he  has  *'authorized!the  sale 
of  any  of  the  bonds  of  the  United  States  for  the  outstanding  legal-tender 
notes  of  the  United  States,  at  par,  adding  the  current  New  York  premium 
on  gold  and  commission  for  selling;  or  whether  he  has  authorized  the  sale 
of  such  bonds  for  legal-tender  notes  upon  any  other  terms  than  the  above 
stated,  and,  if  so,  what  is  the  number  and  the  amount  of  the  proceeds  of 
such  bonds,"  &c.,  I  have  the  honor  to  state  that  all  bonds  disposed  of 
by  me  have  been  sold  for  their  par  value  in  coin,  as  provided  by  the  au- 
thorizing act  of  July  14, 1870. 

To  promote  the  convenience  of  subscribers,  the  department  has  made 
arrangements  with  the  National  Bank  of  Commerce  of  New  York  (a  pub- 
lic depositary),  whereby  currency-drafts  can  be  received  from  subscribers 
and  collected  and  converted  into  coin  for  them  at  current  rates  on  the 
day  of  the  transaction,  and  such  collections  and  conversions  have  been 
made  to  the  extent  of  about  $50,000,  representing  thirty-five  subscrip- 
tions. 

Very  respectfully, 

JOHN  SHERMAN, 

Secretary. 
lion.  Samuel  >T.  Randall, 

Speaker  House  of  Revnsentatites. 
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46th  Conobess,  »    HOUSE  OF  liEPRESESTATlVES.    I  Ex.  Doc. 
2d8e88iott.       (  (    ]Mo.  64. 


IMPROVEMENT  OF  SOUTHWEST  PASS  OP  THE  MISSISSIPPI 

KIVEU. 


LETTER 


FROM 


THE    SECRETARY    OF   ¥AR, 


TRANSMITTING 


Report  of  engineer  upon  the  improvement  of  the  Soiithicest  Pass  of  Missis- 
sippi River. 


Makch  8, 1878.— Referred  to  the  Committee  on  Commerce  and  ordered  to  be  printed. 


War  Department, 
Washington  City,  March  8, 1878. 
Sir:  The  Secretary  of  War  Las  the  honor  to  transinit  to  the  House  of 
Representatives,  for  the  Committee  on  Commerce,  a  letter  of  the  6th 
instant  from  the  Chief  of  Engineers,  in  reply  to  the  request  of  the  chair- 
man of  said  committee  for  information  as  to  the  necessity  for  continu- 
ing, in  the  river  and  harbor  bill,  the  appropriation  for  the  improvement 
of  the  Southwest  Pass  at  the  mouth  of  the  Mississippi  River. 

GEO.  W.  McCRARY, 

Secretary  of  War. 
To  the  Speaker 

of  the  House  of  Representatives,  > 


Office  of  the  Chief  of  Engineers, 

Washington^  D.  C,  March  6, 1878. 

Sir  :  In  answer  to  the  letter  of  the  25th  ultimo,  from  Hon.  Mr.  Rea- 
gan, chairman  Committee  on  Commerce,  House  of  Representatives,  and 
in  explanation  of  the  estimates  submitted  from  this  ofQce  for  continu- 
ing the  improvement  of  Southwest  Pass,  Mississippi  River,  I  would 
state  that  at  the  time  the  officer  in  charge  of  that  work  made  the  esti- 
mates upon  which  those  of  this  office  for  the  next  fiscal  year  were  based, 
a  clear  channel  of  18  feet  had  not  been  attained  through  the  South  Pass, 
which  was  the  condition  upon  which,  by  the  act  of  August  14, 1876, 
work  at  the  Southwest  Pass  was  to  be  suspended. 

Under  present  conditions  this  item  should,  for  the  time,  be  omitted, 
although  a  sum  of  $10,000  ought  to  be  made  available  under  the  same 
bead  of  appropriation  for  the  care  and  preservation  of  the  public  prop- 
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2  SOUTHWEST  PASS   OF   THE   MISSISSIPPI   RIVER. 

ertj  belonging  to  this  improvement,  as  well  as  to  meet  any  contingency 
that  may  arise  requiring  an  examination  of  the  changes  that  may  take 
place  at  Southwest  Pass. 
The  letter  of  Hon.  Mr.  Beagan  is  herewith  returned. 
Very  respectfully,  your  obedient  servant, 

'  A.  A.  HUMPHREYS, 

Brigadier- General  and  Chief  of  Engineers, 
Hon.  Geo.  W.  McOrary, 

Secretary  of  War. 
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46th  Oonoeess,  >    HOUSE  OF  KEPEE8Ei?TATlVES.    /  Ex.  Doc. 
2d8e8non.       |  )    No.  65. 


FEES  OF  CUSTOMS  OFFICERS. 


LETTER 


FROM 


THE  SECRETARY  OF  THE  TREASURY, 

TRANSMITTINO 

A  statement  of  emoluments  and  fees  of  customs  officers. 


March  11,  1878.~RefeiTed  to  the  Committee  of  Waj'B  and  Means  and  ordered  to  be 

printed. 


TBEASI3BY  Depabtmbnt,  March  8, 1878. 
Sib  :  I  have  tbe  honor  to  transmit  herewith  a  statement  of  the  official 
emolaments  and  fees  received  by  easterns  officers  during  the  fiscal  year 
ending  June  30, 1877,  prepared  in  the  office  of  the  Commissioner  of  Gus- 
toms,  in  accordance  with  the  requirements  of  section  2639  of  the  Revised 
Statutes. 

Very  respectfully, 

JOHN  SHERMAN,  Secretary. 

Hon.  Samuel  J.  Eandaxl, 

Speaker  House  of  Representatives. 
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45th  Congbbss,  »  HOUSE  OF  REPEESENTATIVBS.    i  Ex.   Doo. 
2d  Session.       f  \     No.  66. 


lilNES    OP    COMMDNICATION    BETWEEN    COLORADO    AND 

NEW  MEXICO, 


LETTER 

FROM 

THE    SECRETARY    OF    ¥AR, 

TRANflMITTINO 

Repoi'ts  on  lines  of  communication  between  Colorado  and  New  Mexico. 


March  9, 1878. — Beferred  to  the  Committee  on  Appropriations  and  ordered  to  be 

printed. 


War  Department. 

March  8,  i878. 
The  Secretary  of  War  bas  tbe  honor  to  transmit  to  the  Honse  of  Bep* 
resentatives  copies  of  report  on  existing  and  reqaired  lines  of  comma- 
nication  between  Soathern  Colorado  and  Northern  New  Mexico,  with 
maps;  also,. report  and  maps  of  the  San  Jaan  reconniassance in  1877. 

The  commanding  general  Department  of  the  Missouri  forwards  these 
papers  with  the  following  remarks : 

Garland  will  nndoubtedly  be  the  shipping  point,  for  some  years,  of  all  freight  des- 
tined for  Southwestern  Colorado,  Eastern  Arizona,  and  the  whole  of  New  Mexico,  ex- 
cepting only  the  posts  of  Union  and  Stanton ;  freight  rates  from  Garland,  as  will  be 
seen,  being  mnch  below  any  others  offered. 

From  Garland  depart  three  rontes  for  this  service — one  to  San  Jaan  coantry,  one  to 
tbe  posts  in  Arizona,  including  Fort  Wingate,  New  Mexico,  and  one  via  Santa  F6  to 
the  Lower  Rio  Grande. 

The  amount  required  on  each  of  these  roads  to  make  good  roads,  and  thereby  still 
further  cheapen  freights  and  facilitate  commnnication,  is  as  follows,  viz : 

To  Sao  Juan  country  and  site  of  the  military  post  in  that  region,  to  which 

Fort  Garland  is  to  be  transferred....  * $11,517  00 

To  Fort  Wingate  and  posts  in  Arizona  north  of  Gila  River 2, 485  00 

ToSantaF^ 10.000  00 

Total 24,002  00 

With  this  small  amount  these  roads  can  be  put  in  excellent  condlMon  ;  and  there  is 
no  donbt  that  the  whole  nnm  will  be  repaid  twice  over  in  a  few  years  by  redaction 
of  freight-rates.  I  respectfully  ask  that  the  Secretary  of  War  ask  a  special  appropri- 
ation lor  this  work,  of  the  amount  specified,  the  work  to  be  done  under  the  charge  of 
Lieutenant  Ruffner,  chief  engineer  of  this  department.  The  sooner  it  can  be  done,  tbe 
better  for  the  government  and  all  concerned. 

The  great  importance  of  the  roads  in  the  settlement  and  development  of  the  re^^ions 
which  they  traverse  need  not  be  set  forth.  It  will  suffice  to  say  that  in  my  opinion 
every  interest  of  the  government  in  that  section  of  country  will  be  greatly  benefited 
at  very  small  expense  in  this  direction. 
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2       COMMUNICATION   BETWEEN    COLORADO    AND   NEW   MEXICO. 

The  GeDeral  of  the  Army  approves  this  recommendation,  and  says: 

The  completion  of  the  railroad  across  the  Sangre  de  Cristo  Mountains  into  the  Tai- 
ley  of  the  Rio  Grande  opens  n  p  a  most  interesting  and  extensive  new  conn  try.  T  wenty- 
fonr  thoQsand  dollars  could  not  be  better  expended  than  on  the  roads  herein  described, 
and  Captain  Roffner  is  pecaliarly  qualified  for  the  work. 

An  appropriation  of  $24,000  for  this  work  is  accordingly  recom- 
mended. 

GEO.  W.  MoCRARY, 

Secretary  of  War. 
The  Speaker 

of  the  House  of  Represmtativee. 


COPIES  OP  PEPORTS  ON  EXISTING  AND  REQUIRED  LINES  OF  COMMUNI- 
CATION BETWEEN  SOUTHERN  COLORADO  AND  NORTHERN  NEW  MEXICO, 
WITH  MAPS.  ALSO,  REPORT  AND  MAP  OF  THE  SAN  JUAN  RECONNAIS- 
SANCE, 1877. 

Official  copies. 

E.  D.  TOWNSEND, 

Adjutant'  OeneraL 
War  Department,  Adjutant-General's  Office, 

Washingtofiy  March  6,  1878. 


HeadquArtidrs  Department  of  the  Missouri, 

Office  of  the  Chief  Engineer, 
Fort  Leavenworthy  Kam.^  January  31,  1878. 

Sir:  Since  writing  to  yon  under  date  of  January  11, 1878,  relative  to 
existing  and  required  lines  of  communication  between  Southern  Colo- 
rado and  Northern  New  Mexico,  the  contracts  for  wagon-transportation 
from  the  railroad  termini  in  Colorado  to  points  in  New  Mexico  and  Ari- 
zona have  been  let  for  the  present  year,  and  these  contracts  show  a 
saving  in  actual  cost  to  the  government  in  favor  of  Garland,  Colo.,  over 
El  Moro,  per  100  pounds  for  the  whole  distance,  of  22  cents  to  59  cents 
for  the  Southern  New  Mexico  posts,  of  21  cents  for  Camp  Apache,  Arix.^ 
and  for  Fort  Wingate  the  bids  are  2  cents  greater.  The  total  amount 
of  freight  transported  annvally  to  these  posts  is  nearly  2,000,000  pounds. 
The  government  is  therefore  already  benefited  by  tbe  extensioo  of  the 
railroad  to  Garland  during  the  past  year  at  least  $2,000,  and  at  most- 
(12,000;  probably  about  $6,000.  Bates  to  Wingate  and  Camp  Apache, 
in  Arizona,  are  somewhat  improved,  and  will  be  more  so  in  case  the 
improvements  recommended  in  my  paper  are  made. 

Inasmuch  as  it  is  now  settled  that  Garland  will  be  the  shipping  point 
to  posts  in  Southern  and  West  New  Mexico,  Eastern  Arizona,  and  as 
the  populated  districts  in  the  San  Juan  region  require  additional  mil- 
itary protection,  and  therefore  facility  of  communication,  a  general 
summary  of  the  needs  may  be  given  thus: 

Santa  F^  and  thence  to  Southern  New  Mexico : 

Improyement  of  existing  road  (estimate) *. $10,340 

In  case  Army-ration  maybe  sold  to  laborers |6,900 

Southwest  to  Fort  Wingate  and  Arizona: 
Improvement  of  road  from  Pnerco  Station  to  Chama  Croasing..     1,462  1,4^ 

Survey  of  line  down  the  Pnerco  River  to  Rio  Grande 1, 000  1, 000 
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COBiMUNICATION   BETWEEN   COLORADO   AND   NEW   MEXICO.       3 

Weet  of  San  Joan  coantry : 

Proposed  Chama-Nav^jo  road  (estimate) »..  (9,775 

In  case  Army-ration  may  be  sold  to  laborers $6,517 

For  general  nse  in  roads  in  Sontbwest  Colorado  and  Northern 

New  Mexico 5,000 

In  case  Army-ration  may  be  sold  to  laborers  3,500 

ToUl. 19,402  27,600 

The  needs  for  these  varions  items  have  been  fally  set  forth  io  the 
previous  portions  of  the  report. 

The  especial  valae  of  the  first  item  is  manifest  when  greater  freight- 
ing is  ex|)ected  to  be  done  over  the  line. 

The  call  for  the  Chama•Nav^^o  line  is  apparent  when  it  is  known  that 
its  construction  will  save  37.3  miles  to  a  district  that  is  constantly  arg- 
ing  the  propriety  of  bailding  a  military  post  in  that  vicinity. 

The  table  of  popalation  here  offered  has  just  been  prepared,  and 
throws  additional  light  on  this  matter*  The  towns  in  italics  are  con- 
C6me<l  in  the  constrnctioii  of  this  road.        \ 

MAIN  POPULATED  DISTRICTS,  1877. 

/  PopnlatioiL 

Cooejos  and  neighboring  plazas  (Mexican) 2,390 

Tierra  Amarilla  plazas  (American,  50;  Mexican,  800) 850 

SeiiUn  an  Bio  de  Lo$pino8 80 

AmUms  CU^  and  vioinity 450 

Parrott  C%  (registered  voters  61) 125 

HermoBa 60 

iSUMTlM  (registered  voters  250) 700 

Adjitkning  M&inp  oamp$  (registered  voters  150) 400 

Lake  City  (registered  voters  800) 2,000 

Adjoining  mining  camps  and  towns 700 

Onray 700 

AcQoining  mining  camps 300 

Del  Norte  (registered  voters  500) 1,500 

TheSnmmit 125 

I  am,  sir,  very  respectfolly,  yoar  obedient  servant, 

E.  H.  BUPPNBR, 
First  Lieutenant  Engineers. 
The  Assistant  AdjutantOenbbal, 

Department  of  the  Missouri. 


Headquarters  Department  of  the  Missouri, 

Office  of  the  Chief  Bngineer, 
Fort  Leavenworth^  Ka/ns,j  January  11,  1878. 
Sir  :  I  have  the  honor  to  forward  herewith  a  report  on  lines  of  com- 
mnnication  between  29orthern  New  Mexico  and  Soathem  Colorado,  ac- 
companied by  a  map.    This  report  has  been  prepared  in  obedience  to 
verbal  instmctions  of  the  department  commander. 
Very  respectfully,  your  obedient  servant, 

E.  H.  RUFPNEE, 
First  Lieutenant  Engineers, 
The  Assistant  adjutant-General, 

Department  of  the  Missouri, 
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4       COMMUNICATION   BETWEEN   COLORADO   AND   NEW   MEXICO. 

Headquarters  Department  of  the  Missouri, 

Office  of  the  Chief  Bnginrbr, 
Fort  Leavenworth^  Kans.^  January  9, 1878. 

Sir  :  i  had  the  honor  to  render  yon  a  report  under  date  of  Janaary 
28,  1876,  on  lines  of  coromunication  between  Southern  Colorado  and 
Northern  New  Mexico. 

This  report  was  published,  together  with  the  map  also  8ubmitte<l  at 
the  same  time,  as  Ex.  Doc.  No.  172,  Forty  fourth  Congress,  first  session. 

Since  that  time  the  railroad  extensions,  foretold  in  that  paper,  have 
been  made  and  the  reasons  there  given  for  asking  for  appropriations  to 
complete  and  construct  certain  military  wagonroads  still  remain  and 
are  more  permanent. 

With  a  view  of  refreshing  your  memory  upon  this  subject  and  to  de- 
scribe the  present  state  of  these  lines  of  communication  and  the  needs 
of  new  ones,  I  now  submit  a  report  upon  this  subject  and  a  map  showing 
the  country  and  roads  in  question. 

The  present  railroad  termini  are  El  Moro,  near  Trinidad,  and  Garland 
City,  near  Fort  Garland,  all  in  Colorado. 

From  these  two  points  I  will  describe  the 

existing  lines  of  communication. 

From  El  Moro  to  the  south  the  conditions  are  favorable  to  freight- 
ing. The  grades  are  very  good  with  the  exception  of  the  passage  of  the 
Eaton  Mountains,  which  now,  in  the  long,  easy  slope  of  the  castomary 
route,  present  no  serious  obstacle. 

The  grass  and  water  are  ample  in  quantity  and  good  in  quality. 
Delays  occur  frequently  from  incidents  of  the  weather — unusual  snows 
at  times,  heavy  rains  in  the  rainy  season,  or  protracted  drought  at  other 
periods.  Still,  these  delays  do  not  seriously  embarrass  trade  nor  ex- 
tend over  many  days  at  a  time.  The  altitude  of  the  highest  point,  the 
Baton  Pass,  is  not  great  enough  to  make  any  practical  difference  in 
winter  or  early  spring  between  this  and  other  portions  of  the  road ;  and 
in  fact  the  uniformly  high  altitude  of  the  whole  area  in  question  renders 
the  climate  more  dependent  uiK>n  this  condition  than  on  the  element  of 
latitude,  and  if  the  route  is  in  good  condition  in  one  portion  it  is  apt  to 
be  so  in  all.  In  the  rainy  season  storms  sometimes  cause  the  streams 
to  rise  so  as  to  be  impassable,  but  this  is  exceptional,  and  the  delay  is 
rarely  more  than  a  day  or  two,  or  long  enough  for  the  water  to  run  oat. 
The  most  important  of  these  streams  are  bridged.  A  daily  line  of  stages 
runs  from  Pueblo  and  West  Las  Animas,  joining  at  Trinidad,  via  Fort 
Union  and  Las  Vegas,  to  Santa  F^. 

From  south  point  8angre  de  Cristo  range  to  the  Bio  Grande. — ^The  next 
section  of  the  route  to  be  described  is  that  embracing  the  various  roads 
passing  from  the  east  slope  of  the  mountains  to  the  valley  of  the  Bio 
Grande.  Of  these,  the  most  northerly  is  that  up  the  valley  of  the  Pecos 
Siver,  and  thence,  via  Santa  F6,  to  Pena  Blauca,  on  the  Bio  Grande. 

The  most  southerly  pass  is  via  Anton  Ghico  and  the  canon  Blanco  to 
Albuquerque,  and  is,  perhaps,  thirty  miles  farther  south.  The  charae- 
ter  of  the  country  now  becomes  different  from  that  previously  eiicoan- 
tered.  The  smooth  roads  of  the  prairie  are  replaced  by  rocky  hills  at 
times,  and  at  others  sandstone  strata  nearly  horizontal  in  position  make 
the  road  difficult  and  the  grass  scanty.  The  canons  and  sandy  or  grar- 
elly  ridges  of  the  elevated  plateau  upon  which  Santa  F6  is  situated  are 
succeeded  by  the  sandy  valley  of  the  Bio  Grande,  and  throughout  the 
whole  region  the  abundant  grasses  of  the  eastern  front  of  the  moautaios 
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are  sacceeded  by  a  scanty  growth,  which  a  delayed  rainy  season  will 
almost  cause  to  disappear.  In  the  caiions  of  the  more  northerly  route 
the  snows  of  a  late  spring  sometimes  cover  the  grazing  pastures  to  such 
ait  extent  that  the  starving  cattle  of  the  freight-trains^  dependent  entirely 
npon  this  fortuitous  grazing,  can  hardly  drag  light  loads  over  the  heavy 
roads.  Althongh  the  main  chain  of  lofty  mountains  abruptly  breaks 
down  in  the  vicinity  of  Santa  F6,  still  the  plateau  itself  maintains  its 
high  altitude,  and'is  nowhere  lower  than  6,000  feet,  continuing  in  a 
southwest  direction  until  south  of  Albuquerque,  when  high  mountains 
again  apiiear.  Isolated  masses  like  the  Placeres  and  the  Sandia  Moun- 
tains form  obstacles  which  are  avoided  only  by  following  down  the  canons 
which  seam  their  sides.  From  this  plateau  to  the  valley  of  the  Bio 
Grande,  by  all  the  routes*  necessitates  a  descent  of  1,500  feet  in  from  ten 
to  eighteen  miles.  The  greater  portion  of  this  fall  is  by  one  road  concen- 
trated in  one  tremendous  hill  at  La  Bajada.  The  ascent  to  this  plateau 
from  the  east  is  fortunately  more  gradual,  and  from  Anton  Ghico,  which 
has  about  the  same  elevation  as  the  Kio  Grande  at  Peiia  Blauca,  from 
thirty  to  forty  miles  may  be  given  as  occupied  in  the  rise.  The  valley 
of  the  Bio  Grande  is  fortunate  only  in  the  abundance  of  good  water. 
The  universal  occupation  of  tillable  ground  by  a  crowded  population 
allows  no  pasturage  that  is  not  already  overstocked,  and  the  sandy  me- 
sas furnish  a  scant  substitute,  which  is  only  too  kindly  described  as 
*^  poor.^  The  roads  are  good  in  some  places,  but  are  more  often  sandy. 
The  only  route,  however,  in  which  the  valley  of  the  Bio  Grande  is  fol- 
lowed for  any  distance  is  in  going  from  Santa  F6  via  Algodones  and 
Albuquerque,  where  twenty-three  miles  are  located  in  the  valley. 

From  the  Bio  Grande  to  Fort  Wingate. — ^From  the  Bio  Grande  to  Fort 
TVingate  two  routes  are  followed :  the  lower,  via  Albuquerque,  one  hun- 
dred and  twenty-four  miles;  the  upper,  to  the  west  from  Pena  Blanoa, 
one  hundred  and  filty  miles.    • 

The  latter,  passing  through  the  rolling  foot-hills  of  the  Valles  and  Je- 
mez  Mountains,  and  across  the  shattered  remnants  of  the  extremity  of  the 
lava-field  of  the  Bio  Grande,  is  tedious  with  sand,  and  broken  with  low 
Cn's^vel-hills  as  far  as  the  Jemez  Biver,  at  San  Ysidro.  Scanty  grass  is  the 
rule,  and  there  is  no  water  between  the  Bio  Grande  and  the  Jemez. 

After  leaving  this  portion  the  road  improves,  and,  although  rolling 
and  broken,  the  lava  formation  of  the  first  few  miles  no  longer  appears, 
and  the  absence  is  not  a  loss. 

At  the  Bio  Pnerco  the  new  or  proposed  route  comes  in  Irom  the  north, 
and  from  this  |K>int  to  Fort  Wingate  the  two  coincide.  Water  can  be 
found  every  twelve  to  eighteen  miles;  the  grazing  improves  in  quality 
and  quantity  as  one  goes  farther  west;  and  the  road  is  fair — never  very 
good,  never  very  bad — with  sand  and  clay.  The  lower  route  meets  the 
same  obstacle  after  crossing  the  Bio  Grande.  Heavy  sandhills  and  a 
desolate  rolling  country  separate  the  dry  bed  of  the  Puerco  from  the 
Great  Biver  of  the  North.  Upon  reaching  the  bed  of  the  San  Jos6  a 
good  road  is  met.  Gypsum  disappears,  muddy  pools  become  a  running 
stream,  and  there  are  agricultural  spots.  At  Blue  Water,  thirty-eight 
miles  to  the  east  of  Fort  Wingate,  the  other  route  is  joined.  These  two 
lines  deviate  from  a  direct  line  in  order  to  pass  the  imposing  mass  of 
.  Mount  Taylor,  and  one  passes  to  the  north  as  much  as  the  other  to  the 
south.  This  huge  peak  rears  its  lofty  form,  superb  ia  grandeur  and 
regal  in  its  isolation.  Scarred  volcanic  rocks  drift  down  its  sides  and 
are  lost  in  its  vastness.  Its  huge  base  of  thirty  miles  in  length  and 
fifteen  in  width  forms  a  worthy  foundation  to  the  structure,  piercing  to 
the  skies.    Easily  seen  from  Santa  F6,  one  hundred  miles  to  the  east,  it 
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ie  the  monaroh  of  these  desolate,  weather- worn ,  and  wasted  lauds. 
Sandstone  mesas,  water-washed,  reach  ont  from  the  mountain's  skirts 
and  repel  approach. 

Over  both  routes  freighting  can  be  done,  and  easily ;  but  the  differ- 
ence between  the  ''plains"  and  these  barren  mesa-lands,  with  their 
scattered  pools  of  water  and  scant  grass,  is  very  great.  Over  the  npper 
road  a  regnlar  mailroate  has  recently  been  established,  a  bncklioard 
going  twice  a  week  from  Santa  F^  to  Fort  Wingate  and  returning. 

Although  freighting  and,  indeed,  communication  of  every  kind  has 
heretofore  passed  from  the  east  to  Fort  Wingate  by  the  route  just  de- 
scribed, almost  exclusively,  still  it  is  not  the  only  way  in  which  it  might 
be  done.  In  lieu  of  making  the  detour  around  the  Santa  F^  end  of  the 
mountains,  they  may  be  crossed  to  the  north  and  the  road  correspond- 
ingly shortened.  As  will  be  shown,  there  was  good  reason  why  this  was 
avoided  until  very  recently,  and  for  further  reasons  it  will  always  be 
accompanied  with  objections  unless  natural  obstacles  are  converted  into 
aids. 

By  Fort  Oarland  and  the  ttest  of  the  mountains  to  Santa  F^. — WagOD 
communication  between  Pueblo  and  Santa  F^,  by  the  western  side  of 
the  Saugre  de  Cristo  range,  has  been  possible  for  many  years.  It  has 
always  been  very  difficult  until  recently ;  but  wito  the  completion  of  the 
military  road  from  Santa  F^  to  Taos,  a  great  improvement  has  besD 
made. 

The  recent  extension  of  the  Denver  and  Bio  Orande  Railroad  to  Oar- 
land  Oity  has  materially  altered  freighting  conditions,  as  will  be  shown 
hereafter. 

From  Fort  Oarland  to  the  west  and  north,  through  the  San  Lais  Park, 
fifty 'five  miles  of  natural  road  from  the  commencement  of  the  route  to 
the  San  Juan  mining  district ;  thirty-eight  miles  to  the  southwest,  over 
an  excellent  natural  road,  excepting  only  the  crossing  of  the  Rio  Orande, 
forms  the  first  section  of  the  proposed  route  to  Fort  Wingat«  and  Ari- 
zona; fifty-five  miles  to  the  south,  over  the  same  excellent  and  leval  road 
furnished  by  the  San  Louis  Park,  will  bring  us  to  the  Rio  Colorado  on 
our  way  to  Santa  F6;  a  fine  grazing  country,  with  abundance  of  moan^ 
ain-streams.  The  only  drawback  is,  perhaps,  that  the  number  of  cattle 
on  the  range  is  too  great,  and  the  pastures  are  overstocked. 

We  now  commence  to  cross  the  foot-hills,  which  reach  out  to  the  river, 
or  near  it,  and  the  park  is  left  with  many  feelings  of  regret  and  longing 
for  its  beautiful  roads. 

Bio  Colorado  to  laoa. — From  the  Rio  Colorado  to  Taos  about  twenfy- 
five  miles  of  bad  road  is  encountered,  steep  hills,  up  and  down  which 
the  road  must  go.  The  soil  is  good,  and  grazing  abundant,  and  water 
is  found  almost  anywhere. 

The  pine  forests  of  the  mountains  come  down  over  these  fool-hills, 
and  there  is  a  surprising  quantity  of  fine  timber.  The  valleys  of  the 
streams  are  found  in  canons,  and  the  lava-field  of  the  Rio  Grande  has 
spurs  stretching  up  these  canons,  to  the  permanent  ruin  of  all  roads 
found  therein.  In  order  to  make  this  section  of  the  road  really  safely 
passable,  work  must  be  done  between  the  Rio  Colorado  and  Taos  to 
considerable  extent,  an  estimate  for  which  will  be  found  on  next  page. 

In  the  valley  of  Taos  is  found  at  present  the  most  valuable  agricul- 
tural district  in  New  Mexico.  A  population  of  7,000  is  engaged  mainly 
in  the  cultivation  of  wheat  and  corn.  Two  fiouring-mills  are  snpportiKl 
in  the  manufacture  of  what  is  considered  peculiarly  fine  flour.  Lai^ 
quantities  of  this  flour  are  consumed  in  Santa  F6,  and  during  the  year 
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1875,  the  contract  for  Fort  ITDion  was  held  by  parties  who  filled  it  firom 
tills  region. 

The  hill  to  the  south  of  Bed  Biver  crossing  was  a  very  bad  one,  bat 
has  been  mach  improved  by  citizen  labor,  done  under  the  direction  of 
officers  detailed  by  the  commanding  officer  District  of  I^ew  Mexico.  The 
grade  is  now  good,  and  little  is  needed  except  widening.  The  next  ar- 
royo,  to  the  south  of  this  hill,  is  very  steep,  and  although  the  road  on 
the  north  side  has  been  much  improved  by  citizen  labor,  it  is  still  too 
narrow ;  on  the  south  side  is  a  steep  pull  for  a  short  distance,  which 
should  be  remedied  by  a  new  location,  at  an  estimated  cost  of  $400. 
The  next  arroyo  is  descended  by  a  siding  nearly  a  mile  long,  made  by 
much  labor,  and  as  it  is  very  narrow,  should  be  widened  throughout,  at 
an  estimated  cost  of  $1,000.  The  south  side  of  San  Oristoval  Hill  is  bad, 
and  should  have  a  new  location  ;  estimate,  $500.  The  north  side  of  Ar- 
royo Hondo  Hill  is  very  steep,  but  work  here  should  be  done  by  people 
resident  in  the  valley.  The  hill  of  descent  into  the  Orinignilla  Arroyo 
is  sandy  and  bad.  It  is  susceptible  of  improvement  by  digging  out  the 
sand  and  substituting  a  layer  of  clay,  which  can  be  found  in  the  bill.  A 
new  location  would  be  very  expensive.    Estimate  for  this  work,  $700. 

Incidental  work  along  the  first  six  miles  of  the  new  road  constructed 
in  1874,  in  the  caiLon,  requires,  $300. 

The  embankment  constructed  along  the  lower  portion  of  this  upper 
cafion  work  needs  strengthening,  as  it  is  subject  to  wash  from  high  water ; 
estimate,  $1,500. 

Two  sharp  turns  in  this  portion  are  the  worst  places  in  the  road,  and 
being  in  the  midst  of  lava-rock,  as  is  the  greater  part  of  this  work,  the 
expense  for  correction  is  great ;  an  estimate  not  too  great  is  submitted, 
«650. 

The  crossing  of  the  Embudo  Biver,  which  is  impassable  in  high. water, 
requires  a  substantial  pile-bridge  about  500  feet  long,  for  which  an  es- 
timate is  made  of  $2,500. 

The  lower  coiion  road,  which  is  entirely  on  lava-rock,  should  be  im- 
proved by  widening  the  road-bed,  which  is  very  narrow  here.  This 
•honld  be  done  through  a  distance  of  about  three  miles;  estimate, 
#1,500. 

BBOAPITULATION. 

First  arroyo  south  of  Red  River  Hill $400 

Second  arroyo  soath  of  Red  River  Hill 1,000 

San  Cristoval  Hill 600 

CrinigniUa  HilL 700 

Incidental  work,  six  miles,  apper  cafion 300 

Widening  and  strengthening  embankment 1,500 

Straightening  two  bad  tnms 650 

Bridge  at  Embado  River 2,500 

Widening  road  in  lower  cafion 1,500 

Total 9,050 

No  allowance  having  been  made  for  tools,  add 350 

Add  10  per  cent,  for  contingencies 940 

10,340 

In  case  permission  can  be  obtained  to  sell  the  Army  ration  to  the 
laborers  at  cost  prices,  fully  one-third  of  this  can  be  omitted,  leaving, 
say,  $6,900. 

It  will  be  recollected  that  when  this  road  was  opened  the  difficult 
character  of  the  work  and  the  limited  appropriations  made  it  necessary 
to  attempt  nothing  beyond  a  practicable  route  at  first,  leaving  its  proper 
completion  to  the  future. 
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Tao8  to  Santa  F^.— Between  Taos  and  Santa  F6  there  formerly  existed 
a  very  disagreeable  passage  by  a  steep  and  bad  road  over  a  moontain- 
spur  reaching  from  the  main  chain  to  the  canon  of  the  Bto  Grande. 
This  spur,  called  the  Picaris  Range,  coald  be  avoided  only  by  a  long 
detour  crossing  the  Bio  Orande  twice.  Freight,  except  such  as  coald 
be  carried  by  burros,  was  almost  prohibited,  and  the  customary  route 
for  individuals  going  from  Santa  F6  to  Fort  Oarland  was  via  Fort 
Union  and  the  Sangre  de  Cristo  Pass  in  preference  to  attempting  the 
more  direct  line. 

Now,  however,  through  the  munificence  of  the  general  government, 
the  new  road  constructed  down  the  cafiou  of  the  Kio  Grande,  a  level 
route,  straighter  than  either  of  the  old  roads,  can  accommodate  all  pos- 
sible travel. 

The  last  forty  miles  of  this  route  pass  through  a  country  remarkable 
for  its  barren  desolation  :  hills  of  drifting  sand  or  gravelly  soil  support 
almost  nothing,  and  every  spot  capable  of  cultivation  is  occupied. 
Freighting  by  cattle-teams  must  always  be  very  difficult  through  this 
region.  It  should  be  remarked,  however,  that  the  approach  to  Santa 
F6  from  any  direction  is  but  a  slight  impi'ovement  on  this  picture. 
With  the  improvement  in  the  road  made  between  Taos  and  the  liio 
Colorado,  this  line  would  be  tar  prefei-able  as  a  stage-route  from  Garland 
to  Santa  F^  and  the  south,  and,  as  it  is,  several  days  are  saved  in  tarayd 
by  government  teams  passing  betweeu  the  two  places,  and  drawing 
their  forage  from  the  regularly-established  agencies.  • 

We  have  now  looked  at  all  of  the  existing  routes  to  the  south  and 
southwest  from  the  railroad  termini. 

Perhaps,  were  the  freighting  t^ooditions  equally  as  good  by  the  west 
of  the  mountains  as  by  the  east,  there  would  be  no  cause  to  improve 
upon  the  route  last  described.  But  we  are  here  coufronted  by  two 
rather  remarkable  physical  features  of  the  country,  which  it  might  be 
interesting  and  instructive  to  describe. 

Lava-field  of  the  Bio  Orande. — In  the  tirst  place,  there  is  the  lava- 
field  of  the  Bio  Grande.  This  is  a  tremendous  exhibition  of  volcanic 
power.  Oonimoncing  at  the  angle  between  the  Conejos  Biver  and  the 
Bio  Grande,  in  Colorado,  one  continuous  sheet  covers  the  face  of  the 
country  to  the  south  for  eighty  miles  unbroken,  and  then  for  fifty  miles 
farther  is  now  exhibited  in  outlying  areas  and  detached  masses,  sepa- 
rated from  the  main  body  only  by  the  exercise  of  the  power  of  erosion 
through  prolonged  ages.  One  hundred  and  thirty  miles  in  length,  and 
perhaps  thirty  in  breadth  at  its  widest  place,  the  area  of  a  principality 
lies  swallowed  up  forever.  From  craters  ex:i8ting,  probably,  in  the  San 
Antonio  Mountain  and  the  Ute  Peak,  and  possibly  in  other  centers,  this 
flood  poured  over  the  land.  Reaching  to  the  east,  it  was  checked  by 
the  mountains  of  the  Sangre  de  Cristo  Bange ;  flowing  to  the  west,  the 
mountains  and  hills  of  the  main  divide  and  the  spur  now  between  the 
Chama  and  the  Bio  Grande  limited  its  extent.  To  the  south  it  was 
deflected  westwardly  by  the  spur  of  the  mountains  called  the  Picaris 
Bange,  some  fifteen  miles  south  of  Taos.  Protected  by  this  spur,  we 
find  the  east  bank  of  the  Bio  Grande  for  many  miles  free  from  the  flua. 
Confined  on  the  west  by  the  slopes  of  the  Jeniez  Mountains,  the  breadth 
of  the  field  is  narrowed ;  but  from  the  village  of  San  Ildefonso  to  Pena 
Blauca  we  find  the  lava  on  both  sides  of  the*Bio  Grande,  spreading  to 
the  east  as  far  as  the  valley  of  the  Santa  F6  Creek.  Secondary  centejrs 
in  the  Jemez  Mountains  possibly  contributed  to  this  extension,  but  the 
main  force  of  the  eruptions  was  probably  felt  farther  to  the  north. 
However,  in  this  vicinity  the  edges  and  extremity  of  the  field  have  been 
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reached,  and  there  has  been  so  moch  erosion  at  places  since  its  deposi- 
tion that  outlyiufi:  masses,  as  in  the  bluffs  to  the  west  of  San  Felipe,  alone 
remain.  Throughout  the  whole  region  thus  depicted  this  lava-field  is  the 
great  and  controlling  element.  The  streams  that  have  eaten  their  way 
through  it  with  untold  difficulty  are  found  in  narrow  and  deep  canons, 
having  no  laud  for  cultivatiou.  A  dangerous  feat  for  man  to  descend 
these  precipices,  the  passage  by  an  animal  is  almost  impossible.  The 
Bio  Grande  passes  for  eighty  miles  or  more  through  its  black  abyss, 
with  walls  of  seven  or  eight  hundred  feet  in  height,  crowned  with  per 
pendicular  cliffs  of  solid  lava  two  and  three  hundred  feethigb.  Through- 
out the  whole  region  there  is  no  agriculture.  The  valley  of  Taos  is 
formed  only  by  the  iortunate  detrition  of  the  adjoining  mountains 
spreading  over  the  e<lges  of  this  plain  a  thin  soil.  Outlying  patches  are 
cultivated  at  other  points  near  the  perimeter  of  the  basin.  Agriculture 
on  the  Bio  Grande  is  possible  only,  as  before  alluded  to,  in  the  section 
that  was,  so  to  speak,  in  the  lee  of  the  Picuris  Bange,  or  from  La  Joya 
to  San  Ildefonso.  The  surface  of  the  mesa  itself  supports  a  scanty 
grass  which  feeds  a  few  wandering  flocks  of  sheep,  and  the  dwarf  cedar 
proves  anew  its  wonderful  hardiness.  In  consequence  of  these  features, 
roads  across  this  country  are  almost  an  impossibility.  From  Cienigilla 
to  the  Ojos  Oalientes  is  found  the  only  wagon-road  crossing  the  mesa 
from  east  to  west. 

The  fortuitous  canon  of  the  Bio  Ghama  furnished  a  route  from  Santa 
F€  to  tbe  northwest.  From  Pena  Blanca  to  the  west  the  road  is  pos- 
sible because  of  the  erosion  of  blufls  which  were  probably  as'formidable 
once  as  those  of  San  Felipe,  ten  miles  to  the  south. 

The  road  from  Fort  Garland  to  Taos  keeps  to  the  east  of  the  basin, 
touching  it  only  at  the  Bio  Colorado  and  at  the  Arroyo  Hondo.  Lien- 
tenant  Morrison's  route  in  1872  is  unavailable  because  of  passing  over 
the  western  shore  of  this  no  longer  sea  of  fire,  where  sterility  and  ab- 
sence of  water  are  the  rule. 

In  the  construction  of  the  military  road  from  Santa  F^  to  Taos  it  was 
necessary  to  follow  the  canon  of  the  Bio  Grande  from  La  Joya  to  Cieni- 
^lla,  and  the  expense  of  the  construction  arose  from  the  necessity  of 
passing  through  the  blocks  of  lava  forming  the  debris  at  the  foot  of  this 
gigantic  mesa  cliff. 

Under  these  conditions  the  problem  of  passing  to  the  west  of  this  sec- 
tion becomes  a  strategic  one  of  turning  its  flanks.  The  routes  via  the 
south  point  of  the  Sante  F^  Bange  turn  it  to  the  south  as  well  as  tbe 
range  itself.    The  proposed  route  will  turn  it  by  the  north. 

The  marls  of  Santa  F6, — The  second  physical  feature  remains  to  be 
described.  Underlying  this  gigantic  field  of  lava,  probably  throughout 
its  whole  extent,  certainly  in  its  southern  portion,  there  exists  a  series 
of  immense  beds  of  marls,  sands,  and  clays,  and  imperfect  sand  and 
limestones.  Of  many  hundreds  of  feet  in  thickness,  the  coarse  charac- 
ter of  tbe  sand  and  the  immense  quantities  of  gravel  show  that  they 
are  formed  by  the  very  rapid  erosion  of  a  lofty  mountain-range.  From 
this  cause  the  formation  of  a  finely  comminuted  soil  has  been  impossi- 
ble. Barrenness  and  desolation  are  the  results,  and  tbe  country  to  the 
south  of  the  Picuris  Bange  and  Santa  F6  and  its  vicinity  suffers  accord- 
ingly. 

The  foot-hills  of  the  mountains  and  tbe  valley  of  the  Kio  Grande  are 
alike  sandy  and  sterile.  Narrow  strips  of  ground  are  irrigated  in  the 
immediate  vicinity  of  the  streams,  but  away  from  these  feebly-green 
spots  aridity  and  bleakness  extend.  There  is  no  grass  except  during  the 
few  weeks  succeeding  an  unusually  protracted  rainy  season.    Cattle  learn 
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to  eat  anything  that  is  green,  and  the  sight  of  the  goat  eating  Uie  thorny 
etems  of  the  tall  caetas  is  nOeOiore  striking  to  the  stranger  than  to  see 
the  gaunt  ox  feeding  on  the  rnnning  pine  and  the  dwarf  cedar.  Sheep 
and  cattle  are  driven  from  this  region  to  the  "Conejos  Conntry,''  fall 
eixty  miles,  to  pasture  and  to  winter.  The  valley  of  the  Ohama  is  simi- 
lar in  its  charaeter,  being  formed  by  the  excavation  of  the  same  beds  of 
marl,  and  the  Eio  Grande  below  the  junction  of  this  stream  never  loses 
its  predominant  characteristic  of  sand.  These  marls  extend  to  Santa 
F^  and  farther  south.  The  Santa  ¥6  Greek  irrigates  a  small  portion  of 
tillable  land  some  six  miles  or  more  in  length  in  the  immediate  vicinity 
of  Santa  ¥6.  Besides  this  and  a  starving  hamlet  at  Galisteo  no  sif^  of 
civilization  breaks  the  desert  solitude  of  sand  and  gravel  that  stretches 
southwardly  down  this  elevated  plateau,  save  the  isolated  ranches  near 
the  rare  springs  of  water,  such  asAful  oases  in  the  passage  of  this  divide. 
The  civil  division  of  the  country  of  Santa  F6  very  nearly  covers  this 
^barren  area  from  the  Rio  Pojoaque  to  Galisteo.  In  this  country,  with  a 
population,  by  the  last  census,  of  9,699,  there  is  reported  as  the  total  area 
of  improved  land  10,925  acre^  only,  with  a  total  annual  value  of  farm- 
products  of  $99,410,  or  about  $9  per  acre.  This  in  a  country  where  com 
is  cheap  at  2  cents  per  pound.  The  production  of  wheat  was  given  at 
"6,314  bushels  and  corn  20,262  bushels.  Beyond  necessary  working-cattle 
and  horses  no  stock  except  sheep  are  kept  in  this  region ;  630  having 
been  reported  as  the  total  of  ''  other  cattle,"  held  in  the  country.  To 
avoid  the  lava-field  in  going  to  the  west  by  the  south  from  F»rt  Gar- 
land we  necessarily  encounter  at  least  sixty-seven  miles  of  this  destf  t. 

It  might  not  be  an  impertinent  digression  at  this  point  to  answer  the 
4}ue8tion  why  was  Santa  ¥6  established  in  the  face  of  these  disadvan- 
tages f  Its  lovely  climate,  protected  as  it  is  from  the  north  by  its  near 
mountains,  and  elevated  at  6,840  feet  into  an  atmosphere  charming  in 
its  freedom  from  moisture  and  balmy  in  its  mildness,  may  perhaps  have 
had  its  influence.  An  abundance  of  excellent  water  is  found  at  a  short 
depth  by  digging  wells  at  almost  any  point  of  the  locality  and  fresh  and 
sweet;  it  alone  in  those  regions  is  reason  sufficient  for  settlements.  The 
immediate  vicinity  probably  supplied  its  earlier  inhabitants  with  suffi- 
cient food  for  their  limited  numbers.  By  reason,  then,  of  these  two  formi- 
dable features  it  has  not  been  advisable  heretofore  to  use  the  route  thus 
described  in  passing  from  Colorado  to  Western  New  Mexico.  As  shown, 
however,  progress  in  railroads  has  made  this  route  a  desirable  one  to 
Southern  New  Mexico  in  case  it  shall  be  improved,  as  indicated  before^ 
between  Taos  and  Fort  Garland. 

It  is  now  necessary  to  describe  the  lines  of  reconnaissance  and  survey 
examined  in  search  of  a  new  route,  and  to  give  a  general  view  of  the 
country  through  which  they  [mss. 

DESCRIPTION  OF  NEW  ROUTES  SURVEYED. 

Lieutenant  Morri8(m^8  route  in  1872. — In  1872  Lieutenant  Morrison 
made  a  reconnaissance  by  the  west  side  of  the  Bio  Grande.  Grossing  the 
rivef  at  Meyer's  Ferry,  be  went  down  the  lava-field  near  its  western 
edge  to  Ojo  Calieute ;  thence  by  a  long  curve  to  the  west  and  north  he 
crossed  the  Chama  some  fifty  three  miles  from  Ojo  Caliente }  from  this 
point  down  the  course  of  the  Pnerco  to  the  road  from  Pena  Blanoa  to 
Wingate,  and  with  it  to  that  place.  Unfortunately  his  report  was  not 
as  full  as  it  might  have  been,  and  I  shall  endeavor  to  supplement  it  from 
other  sources. 

It  is  an  interesting  historical  fact  that  during  the  suppression  of 
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the  Indiau  iDsarrecttoQ  in  New  Mexico  by  the  Spaniards  in  1690-'93, 
an  expedition  to  conquer  the  Pueblos  of  the  Taos  Valley  having  been 
longer  in  its  undertaking  than  presupposed,  found  itself  blocked  up  on 
its  return  to  Santa  F^  by  snow  in  the  Picuris  Range.'  Fearing  to  at- 
tempt the  passage  under  the  oicrumstances,  the  plan  was  adopted  of 
going  north  into  the.  Utah  country,  now  Colorado,  crossing  the  river 
above  the  canon  of  the  river  Grande,  probably  in  the  vicinity  of  the  Rio 
Costilla,  and  then  returning  to  the  south.  The  line  of  march  on  the 
west  side  of  the  river  was  the  same  as  that  followed  by  Lieutenant  Mor- 
rison, and  the  lapse  of  one  hundred  and  eighty  years  has  found  us  in 
nearly  as  intimate  a  knowledge  of  this  country  as  the  Spaniards  had 
then. 

Coneys  to  the  Ghama. — ^The  lava  country,  of  course,  through  its  whole 
extent,  furnishes  hard  roads,  level  in  stretches,  and  very  rough  from 
detached  fragments,  which  have  an  almost  perifect  hardness,  weather- 
ing very  slowly  and  never  crushing  into  macadam.  The  cafions  of  the 
water-courses  on  this  route  and  the  edges  of  the  field  are  descended  by 
very  rough  and  very  bad  roads,  incapable  of  permanent  improvement, 
and  not  even  easy  to  be  bettered. 

The  longest  distance  without  water  is  twenty-five  and  one-half  miles, 
being  that  from  leaving  the  Conejos  and  its  tributaries  to  some  water- 
holes  on  the  lava-tield.  The  l^st  stretch  of  seventeen  and  one-half  miles 
into  Ojo  Caliente  is  without  water,  and  as  the  road  has  lelt  the  lava,  the 
sand  of  the  marl  formation  thus  discovered  makes  the  traction  difficult. 

Rolling  country  and  steep  hills  between  Ojos  Calientes  and  the 
crossing  of  the  Chama,  in  addition  to  the  undesirableness  of  the  pre- 
ceding section,  do  not  tend  to  reconcile  one  to  the  long  detour  thus 
made  between  (he  Conejos  and  Upper  Chama  in  order  to  avoid  the 
mountains  of  the  direct  line.  In  this  section  Lieutenant  Morrison  ex- 
amined three  routes,  and  of  these  recommended  one  which  would  neces- 
sitate some  work  before  it  could  be  used  by  wagons.  The  others  have 
objections  to  their  use  in  being  longer  and  in  other  features  of  a  physi- 
cal character. 

Were  the  curve  of  the  more  level  route  located  through  a  prosperous 
region,  or  were  the  roads  smooth  and  quickly  traveled,  with  good  grass 
and  abundant  water  at  reasonable  distances,  it  might  not  be  consid- 
ered worth  while  to  attempt  to  shorten  the  line  by  passing  over  a  chain 
of'  mountains.  But  when  the  mountain-route  has  its  usual  advantage 
of  water  at  all  points  and  good  grass,  and  its  grades  are  fairly  reason- 
able, the  question  of  cost  of  construction  may  well  be  considered.  And 
when  in  addition  to  this  the  saving  in  distance,  as  in  this  case,  amounts 
to  fifty-five  miles,  the  economy  of  a  judicious  investment  is  well-nigh 
manifest. 

The  Jetnez  Mountains. — The  mass  of  th<^  Jemez  and  Oallinas  Mount- 
ains necessarily  deflected  Lieutenant  Morrison's  line,  and  the  north- 
western point  of  this  obstruction  was  the  objective  from  Fort  Garland 
selected  by  me  in  the  line  surveyed.  The  mountains  form  a  bold  and 
imposing  feature  in  the  landscai>e.  Rising  in  swelling  masses  and  ter- 
races, they  are  always  grand  in  effect  and  graceful  in  outline.  Cul- 
minating in  one  high  summit,  every  defense  of  bastion  and  outlying 
rampart  seemed  combined  for  its  protection,  alike  from  the  attack  of 
man  or  the  fiery  onslaught  of  natives.  Though  lofty  enough  to  be  sur- 
rounded by  the  summer-clouds  and  darkened  by  the  summer-storms, 
these  mountains  are  not  of  sufficient  area  to  form  and  protect  mountain- 
streams,  as  does  the  Sangre  de  Cristo  range.  Agriculture,  therefore, 
is  represented  only  by  the  scanty  fields  of  the  Jemez  River  or  the  with- 
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ered  banks  of  the  Puerco.    No  cominunicatioQ  exists  throajrh  its  forbid- 
ding canons,  nor  indeed  does  the  prospect  even  invite  a  search. 

Rio  Chama  to  Wmgate, — To  the  westward  still  we  find  the  great  At- 
lantic and  Pacific  divide,  with  a  general  direction  of  south-soothwest. 
Having  turned  the  Gallinas  Mountains,  our  crossing  of  the  Bio  Chama 
is  found  to  be  probably  not  more  than  fifteen  or  twenty  miles  to  the 
east  of  the  crest  of  the  divide.  From  this  point  to  Blue  Water  station, 
a  distance  of  one  hundred  and  forty-seven  miles,  the  road  is  sensibly 
parallel  to  the  line  of  the  crest.  Bacon  Spring  is  found  on  the  west,  and 
is  the  first  water  encountered  on  the  Pacific  slope. 

The  general  character  of  the  country,  from  the  line  of  the  road  to  the 
north  and  west,  is  very  much  the  same  everywhere.  Recent  sediment- 
ary rocks,  and  soil  from  their  detrition,  are  the  geological  features. 
The  altitude  of  the  divide  is  not  great,  rarely  over  7,000  feet,  and  the 
rainfall  is  very  slight.  But  the  soft  soil  washes  very  eaily  and  the 
watercourses  to  the  west  become  cafions  at  short  distances  from  the 
sources.  Two  of  these  canons  have  been  carefully  examined  and  de- 
scribed. 

The  Canon  del  Cbaco  was  reported  by  Lieutenant  Simpson,  in  1849, 
to  contain  remains  of  a  former  |K>pulation  of  considerable  size.  Its 
rocky  walls  now  look  down  only  on  a  dry  bed  and  dusty  ruins.  Pueblo 
succeeding  pueblo  formerly  lined  the  banks  of  what  must  have  been  a 
fertile  river-valley.  Today  not  even  is  it  safe  for  the  passing  train  to 
depend  upon  finding  sufficient  water  there  except  during  the  niiny 
season. 

Capt.  J.  H.  Macomb  passed  through  the  Gaiion  Largo  in  1859,  finding 
it  still  more  desoLite  than  the  Canon  Ghaco,  although  exhibiting  ruins 
indicHtiug  former  habitation.  The  great  divide  itself  is  not  a  precipi- 
tous chain  of  mountains,  but  rather  a  rounded  plain,'  and  the  whole 
country  is  made  up  of  approximately  plain  surfaces,  now  cut  up  into 
gigantic  sandstone  mesas,  crumbling,  dry,  and  barren.  The  only  routes 
that  can  be  followed  are  by  the  gorges  between!  It  is  impossible  to 
cross  the  system,  save  with  much  work  ami  many  detours.  The  topog- 
raphy of  this  feature  is  well  illustrated  by  the  detail  sheets  of  the  ac- 
companying atlas  and  also  by  the  general  map. 

However  desirable  it  might  be  to  rectify  the  line  of  the  route  between 
Chama  an«l  Fort  Wingate,  it  would  be  difficult,  if  not  impossible,  to  do 
so  with  a  wagon-road.  If  we  pass  to  the  west,  we  shall  find  ourselves 
on  the  dry  crest  of  the  divide ;  if  still  farther  to  the  west,  we  are  in  a 
dearth  of  water,  and  a  difficult  line  to  travel  for  all  possible  reasons. 

Lieut.  G.  S.  Anderson,  Sixth  Cavalry,  surveyed  in  1874,  under  my 
directions,  two  routes  over  the  Chama  spur  of  the  .main  range.  These 
two  routes  led  from  the  settlements  on  the  Conejos  to  the  Wingate  or  lower 
crossing  of  the  Chama.  My-former  report  contains  minute  details  of 
these  lines,  both  in  respect  of  natural  obstacles  and  proposed  means  of  cor- 
rection. Since  that  time  chartered  toll-roads  have  been  commenced  over 
both  of  these  lines,  and  this  whole  subject  will  be  reviewed  further  on. 

Lieut.  C.  A.  H.  McCauley,  Third  Artillery,  on  duty  in  this  office,  was 
detailed  in  the  spring  under  the  specific  instructions  of  the  department 
commander  to  examine  and  report  upon  all  existing  or  needed  roads  in 
Southwestern  Colorado  and  Il^orth western  New  Mexico.  An  immense 
amount  of  information  on  this  subject  has  beem  obtained,  and  is  now 
being  digested.  At  present  Lieutenant  McCauley  submits  a  report  upon 
those  lines  leading  to  the  southwest  from  Fort  Garland  across  the  Chama 
spur  and  thence  to  the  lower  New  Mexico  country,  the  Fort  Wingate 
region  or  the  southwest,  and  the  Ban  Juan  country  or  the  west.    All 
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of  these  roates  are  of  great  importance  in  a  military  point  of  view,  and 
Lieutenant  McCaulej's  descriptions  and  summary  are  of  value,  and  bis 
conclusions  as  hereinafter  given  are  approved  by  me  and  incorporated 
in  my  own  general  summary  formed  later. 

At  the  close  of  Lieutenant  Mc  Cauley's  portion  of  this  report  the  re- 
mainings  portions  of  the  routes  in  question  will  be  described  and  the  gen- 
eral recommendations  made. 

THE  SAN  JUAN  COUNTRY. 

This  noted  region,  bidding  fair  to  become  in  time  one  of  the  richest 
silver-producing  sections  in  the  world,  is  that  portion  of  Colorado  lying 
in  the  southwestern  part. of  the  State,  to  which  of  late  emigration  has 
rapidly  increased,  and  the  attention  of  capital  been  attracted  by  its  fine 
agricultural  valleys  and  the  great  niinoral  wealth  of  its  mountains,  so 
that  several  towns  and  numerous  settlements  have  sprung  into  exist- 
ence in  remote  localities,  while  much  of  the  country  has  been  occupied 
with  a  view  to  farming  and  pastoral  pursuits. 

The  appellation  of  ^^ San  Juan"  is  derived  from  the  river  of  the  same 
oame,  into  which  pour  all  the  streams  and  waters  of  the  lower  country. 
Long  before  the  advent  of  the  white  man  u])on  the  continent  its  banks 
teemed  with  an  unknown  population  of  whose  habits  and  mode  of  life 
history  speaks  not  and  tradition  is  silent,  with  naught  to  aid  the  intelli- 
gent investigator  save  fragmentary  pottery  and  the  ruins  of  their  dwell- 
ings. After  long  lapses  of  time,  their  former  lauds  are  being  occupied 
by  the  progressive  Anglo-Saxon  in  his  inexorable  movement  westward. 

Within  the  last  quarter  of  a  century,  the  country  had  been  penetrated 
in  part  by  explorers,  and  reports  of  the  wonderful  wealth  in  its  mount- 
ains had  attracted  thither,  at  the  risk  of  death  from  hostile  red^men, 
numbers  of  prospectors.  A  tide  of  immigration  set  in,  and  nearly  two 
decades  have  passed  since  the  same  kind  of  adventurous  spirits  as  at 
present  may  be  found  there  were  flocking  to  the  country.  Disappoint- 
ments, continual  attacks  of  hostile  Indians,  and  other  causes  combined 
to  stay  the  tide,  and  with  its  reflux  the  lands  were  left  to  the  tribes  that 
possessed  them  by  virtue  of  original  habitation. 

A  comparative  wilderness,  unoccupied  by  whites,  the  country  re- 
mained unnoticed  or  forgotten  until  1870,  when.it  was  again  penetrated 
by  a  small  party  of  prospectors  with  the  resulting  discovery  near  the 
present  town  of  Silvertown  of  the  ^*  Little  Giant,"  a  gold  lode  famous 
for  the  value  of  its  ore  and  notorious  in  subsequent  litigation.  Their 
wonderful  discovery,  bruited  abroad,  was  the  cause  of  another  influx, 
solely  of  hardy  prospectors,  resulting  in  the  establishment  of  a  per- 
manent population. 

In  the  treaty  of  March  2, 1868,  settingmside  for  the  ITtes  all,  save  a 
fragment,  of  Colorado  west  of  the  one  hundred  and  seventh  meridian, 
the  San  Juan  land  became  a  definite  portion  of  the  Indian  reserve. 
Their  numbers  and  hostility  were  too  powerful  to  be  overcome  by  the 
settlers  within  their  country;  the  white  man  demanded  the  valuable 
territory  of  the  weaker  one,  and  force  compelled  him  to  yield.  What  is 
generally  known  astljie  Brunot  convention,  from  the  name  of  the  United 
States  commissioner,  ensued.  Articles  of  agreement  for  the  cession  of  the 
San  Juan  were  entered  into  September  13,  1873,  by  the  confederated 
Utes,  and  the  necessary  satisfaction  made  by  Congress  April  29, 1874. 
The  portion  ceded  by  the  Brunot  convention  contains  about  6,000  square 
miles,  and  includes  all  of  the  rich  mineral  sections  save  the  Summit 
District,  a  gold  region ;  that  part^of  the  State  generally  known  as  the 
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San  Jaan  coantry,  oomprisiDg,  however,  id  additioD  to  the  above  cod- 
tiguoas  territory  aggregating  over  13,000  square  miles,  one-eighth  of 
the  entire  State,  and  an  area  equal  to  that  of  Massachusetts,  Rhode 
Island,  and  Connecticut  combined. 

In  the  lower  portion  of  the  great  Continental  Divide,  in  a  general  direc- 
tion of  northwest  and  southwest,  is  for  125  miles  or  more  known  as  the 
San  Juan  Mountains,  including  many  lofty  peaks  and  spurs. 

For  convenience  of  treatment,  the  main  agricultural  region,  watered 
by  streams  and  rivers  springing  from  the  summits  and  flowing  down  od 
the  southern  and  western  trend  of  the  range  all  on  the  Pacific  water- 
shed, may  be  distinguished  as  the  lower  country ;  the  rest  the  apper. 

LINES  OF  COMMUNICATION. 

Eoads  are  the  highways  of  civilization.  Their  construction  is  the  first 
and  essential  stage  in  the  gradual  development  of  any  section.  With- 
out an  easy  outlet  for  its  resources,  no  country,  however  productive,  cao 
acquire  that  wealth  and  prosperity  which  free  and  easy  communication 
alone  can  furnish.  This  is  particularly  so  in  an  inland  section  and  a 
mountainous  region.  The  discovery  of  the  precious  metal  is  almost  in- 
variably made  by  one  or  more  adventurous  prospectors,  whose  outfit,  of 
the  most  modest  nature,  is  generally  borne  upon  **  burros,"  or  jackasses, 
capable  of  climbing  over  difficult  mountainous  coantry.  With  the  dis- 
covery ot  a  fine  mineral  deposit,  their  log  cabin  is  established,  becoming 
the  nucleus  of  a  mining-camp.  The  outlet  and  inlet  by  a  trail  permit^ 
ting  pack-trains  only  with  the  advent  of  new-comers,  an  embryo  town 
appears,  and  well-watered  lands  en  route  are  taken  up  for  grazing  and 
farming  purposes.  ' 

With  increasing  signs  of  permanency  and  material  wealth,  the  neces- 
sities for  a  wagon-ro^  become  daily  more  evident,  until  it  is  finally  fur- 
nished by  some  enterprising  capitalist,  or  a  stock  company,  and  the 
settlement  is  opened  to  the  basis  of  supply. 

From  this  dates  permanent  prosperity.  Slow-moving  pack-animals 
are  succeeded  by  more  rapid  freight-trains,  with  greater  carrying  facil- 
ities, high  prices  for  commodities  of  life  and  business  are  diminished, 
and  the  stage-coach  appears  upon  the  scene.  Easy  access,  wdl-rewaided 
labor,  and  profitable  iuvestments  invite  the  laborer  and  immigrant,  as 
well  as  the  speculator.  The  country  increases  in  agricultural  and  mining 
industry  until,  with  the  lapse  of  time,  the  railroad  approaches  and  the 
frontier  settlement  assumes  a  metropolitan  air ;  and  on  the  march  of 
civilization  continues. 

The  roads  of  the  Ban  Juan  are,  therefore,  of  prime  importance,  and 
whatever  can  be  done  to  shorten  the  lines  of  communication  and  open 
as  yet  undeveloped  sections  will  be  of  the  first  and  most  material  value. 

The  recent  advance  of  the  Denver  and  Bio  Grande  (a  narrow-gauge 
railroad)  over  the  Sangre  de  Cristo  Range  has  enabled  it  to  control  ail 
the  freight  and  passenger  traffic  destined  for  the  San  Juan,  as  well  as 
all  of  New  Mexico,  save  the  northeastern  part.  Its  present  terminus  is 
G-arland  City,  6^  miles  from  Fort  Garland,  situated  in  the  eastern  part 
of  San  Luis  Valley,  at  the  foot  of  the  western  slope  of  the  mountain, 
whence  travel  for  the  upper  country  passes  northwest  to  Del  Norte  and 
via  the  toll-road  up  the  ca&on  of  the  Bio  Grande  to  the  settlements  be- 
yond, while  that  for  the  lower  takes  its  course  due  southwest,  passing 
Conejos,  a  Mexican  plaza,  known  also  as- Guadalupe. 

Of  the  lower  country  the  seat  of  the  largest  population  is  that  part 
of  the  valley  of  the  Animas  known  as  the  Animas  Park,  lying  in  a  gen- 
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eral  direction  north  and  sonth,  and  containing  over  10,000  acres  of  tillable 
land,  susceptible  of  easy  irrigation,  above  which,  and  be.youd  the  grand 
cafion  of  the  river,  lies  the  largest  populated  region  and  the  seat  of  the 
greatest  mineral  wealth. 

Silverton,  upon  the  Animas,  and  other  towns  and  contiguous  mining 
camps,  may  be  reached  from  the  railroad  and  Del  Norte  directly  by  fol- 
lowing up  the  valley  of  the  Rio  Grande  and  crossing  the  mountain-range 
that  forms  the  divide  between  the  waters  of  that  and  the  Animas ;  more 
indirectly,  by  reaching  the  lower  country  and  the  Animas,  and  thence 
passing  np  the  canon  of  the  river. 

As  the  lower  country  is  the  least  favored  with  respect  to  outer  com- 
munication, it  may  be  well  to  first  consider  it.  Hemmed  in  upon  the 
north  and  east,  which,  with  outlying  spurs  that  contain  many  peaks  of 
great  altitude  and  few  practicable  or  natural  passes,  the  summits  of  the 
mountain-chain  lie  approximately  in  the  arc  of  acircle  with  Pagosa  Springs 
nearly  at  the  center.  It  is,  moreover,  south  of  the  position  of  Garland 
City  but  11  miles,  being  about  100  miles  west  thereof.  From  the  railroad 
terminus  all  roads  to  the  lower  country  at  present  have  a  common  pointy 
viz,  the  crossing  of  the  Chama  at  the  plaza  of  Los  Ojos,  one  of  the  vil- 
lages of  the  Tierra  Amarilla  section,  whence  the  main-traveled  line,  known 
as  the  *'  Upper  road,''  passes  to  the  Animas,  via  Pagosa  Springs,  while 
the  distance  to  the  Animas  is  greater  by  this  than  by  the  route  called 
the  ^^  Middle  road,"  which,  passing  by  the  Laguna  de  los  Gaballas,  Pie- 
dras  de  Legunados,  and  the  Canon  Gura9on,  to  the  San  Juan  below  the 
mouth  of  the  Navajo,  and  crossing  the  Kio  Piedra  and  Bio  de  los  Pinos, 
unites  with  the  upper  road  on  the  Bio  Florida;  it  is  preferable  to  the 
latter,  on  account  of  more  frequent  water  and  the  fine  grazing  along  the 
route,  timber  being  everywhere  abundant.  Hence,  from  its  natural  posi- 
tion and  the  relative  points  of  supply,  Pagosa  becomes  a  strategic  point, 
and  the  line  which  will  easiest  and  quickest  enable  travel  to  reach  it 
will,  and  in  fact  must,  become  the  popular  and  frequented  route. 

The  Bio  Grande  Biver,  which  emerges  from  the  mountains  at  Bel 
!Norte^  taking  a  southeasterly  course  through  the  San  Luis  Valley,  is, 
during  most  of  the  year,  easily  passed,  being  fordable  with  but  little 
difficulty  at  a  number  of  points  from  Bel  Norte  south.  Like  all  streams, 
however,  that  spring  fitAtn  lofty  sunimits  in  the  main  range  and  are  fed  by 
banks  of  eternal  snow,  it  is  subject  to  great  increase  in  its  waters  during 
the  spring  months  of  the  year.  The  small  brooks  become  waving  rivers, 
and  with  difficulty  are  crossed,  where  earlier  and  later  the  passage  may 
be  a  matter  of  no  difficulty.  At  such  times  the  Bio  Grande  is  a  formida- 
ble barrier,  and  can  be  crossed  only  by  bridge  or  ferry.  A  few  milea 
bdow  Bel  Norte  %  bridge  over  the  river  secures  travel  of  all  kinds  from 
any  interruption  at  all  seasons,  while  that  t>elow,  bound  southwest,  finds 
passage  during  high  stages  of  water  in  oue/>r  two  ferries  that  are  located 
on  the  lines  of  travel. 

THE  LOWER  COUNTBY— GAELAND  TO   CONEJOS. 

From  Garland  City  to  Conejos  and  the  southwest  two  routes  are 
optional.  The  first,  in  a  general  southwesterly  course  north  and  not 
far  from  the  Bio  Trinchera,  crosses  the  Bio  Grande  just  above  its  mouthy 
at  a  distance  of  19^  miles  from  Fort  Garland  and  26  miles  from  Garland 
City.  Thence  it  continues  some  26^  miles  due  southwesterly  along  the 
north  bank  of  the  Bio  Conejos,  a  tributary  of  the  Bio  Grande,  with  its 
month  a  mile  below  the  Trinchera,  reaching  the  plaza  of  Conejos  at  a 
distance  from  the  raihroad  of  52^  miles.  ' 
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Part  of  the  way  on  this  roate  another  road  may  be  taken  by  crossing 
the  Trinchera  a  few  miles  below  Fort  Garland  and  contiuaing  soath  o^ 
and  near  it,  about  as  far  distant  as  the  former  above.  It  reaches  the 
Hio  Grande  at  the  mouth  of  the  Conejos,  whence,  passing  due  west,  it 
comes  into  the  other  road  at  a  distance  of  4  miles.  While  no  appreci- 
able distance  is  saved  by  this  roate,  its  only  advantage  ordinarily  being, 
perhaps,  a  preferable  ford  to  the  one  at  Stewart's,  it,  like  other  points, 
presents  no  crossing-place  over  the  Bio  Grande  daring  high-water  sea- 
sons and  hence  will  not  be  considered. 

The  second  route  from  Garland  Oity  passes  a  little  west  of  soath  to 
the  Bio  Gulebra,  crossing  it  at  Mexican  plaza  of  Lower  Gulebra,  theuce 
southwest  to  the  Bio  Grande,  where  is  the  ferry  formerly  kept  by  Mr. 
Fred.  Meyer,  now  in  the  hands  of  Seflor  Yaldez,  39^  miles  from  Garland 
City,  33  from  the  fort ;  thence  the  road  passes  due  west  to  Conejos,  18  miles 
distant,  and  57^  from  the  railroad.  Both  roads  lie  wholly  in  San  Lais 
Valley  and  are  natural  ones,  as  easy  in  traveling  and  as  hard  as  the 
ordinary  prairie,  save  in  a  few  places  where  they  are  heavy  from  shift- 
ing sands,  a  belt  of  which  extends  over  the  valley. 

In  June,  while  in  that  section,  a  whirlwind  would  here  or  there  keep 
in  sight  almost  constantly  a  cloud  of  sand,  and  as  they  occasionally 
passed,  they  shut  out  completely  earth  and  sky,  filling  eyes  and  ears, 
taking  along  hats  and  other  movables  if  possible — happily  a  brief  vis- 
itor, leaving  as  a  souvenir  a  fine  stratum  of  sand.  The  height  to  which 
these  moving,  flying  pillars  rose,  seemingly  gathering  strength  as  they 
whirled  along,  was  very  great.  The  approach  to  the  Bio  Grande  on  the 
upper  or  Trinchera  road  is  over  low  ground.  During  the  high-water 
season  the  river  reaches  back  for  some  distance  upon  either  side,  and 
with  its  diurnal  fall  and  rise  the  ground,  at  other  seasons  hard  and  dry, 
is  changed  to  a  marsh,  and  easy  access  to  and  from  the  river-ferry  is  for 
heavy  teams  often  quite  problematical. 

In  our  crossing  the  ferry  in  June  last^  one  of  the  wagons  of  the  train, 
in  the  detour  which  is  selected  as  the  best  approach  upon  the  eastern 
bank,  mired  twice  in  the  boggy  ground,  and  caused  a  delay  of  two 
hours;  upon  the  opposite  shore  another  long  and  tedious  delay  resulted, 
the  roud  being  two  feet  under  water,  necessitating  unloading  by  hand 
in  water  above  the  knees.  There  is  a  bend  in.the  course  of  the  river 
Just  above  the  ferry,  and  as  the  ground  here  rises  but  slowly  from  the 
stream  outward,  it  is  at  the  best  a  faulty  location  for  such  a  purpose. 

The  river  was  then  about  150  feet  in  width,  with  a  very  rapid  cur- 
rent. The  ferry-boat,  rather  a  small  affair,  about  20  feet  in  length, 
barely  held  an  army-wagon  and  the  wheel  span  of  the  team ;  a  flimsy  rail 
was  along  each  side,  protection  chiefly  in  appearance,»eaeh  mule  requir- 
ing holding  during  the  passage.  In  taking  over  the  cavalry  escort,  the 
horses  were  led  on  the  boat,  heads  alternnting  up  and  down  stream,  to 
equalize  the  load,  which  was  limited  to  eight.  A  crossing  with  horses 
only  was  made  in  eight  minutes,  and  four  six-mule  wagons,  including 
the  teams,  were  ferried  over  safely  in  one  and  a  quarter  hours.  A  small 
pier  or  planking  of  some  kind  was  lacking,  nothing  of  service  in  the  na- 
ture of  gangway  being  provided.  The  rates  charged  were,  for  single 
horsemen,  50  cents;  light  wagons,  $1.25;  two-horse  wagons;  $1.50,  and 
four-horse  wagons,  $1.75.  The  ferriage  was,  however,  redue^  in  conse- 
quence of  the  Mize  of  the  party  to  25  cents  per  animal,  riding  and  team, 
with  no  charge  for  wagons.  The  more  direct  and  better  road,  as  before 
stated,  is  up  the  course  of  the  Goiiejos  river,  above  and  skirting  the 
edge  of  the  plain,  always  high  and  dry ;  it  is,  however,  nearly  barren  of 
grazing,  in  need  of  which  the  command  took  a  left-hand  road  at  a  distance 
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of  aboat  12  miles  from  the  ferry ;  this  passes  over  what  is  known  as  the 
Island,  a  long  point  of  land  included  between  the  San  Antonio  and 
Oouejos  Rivers,  across  which,  daring  high  water,  flows  a  net-work  of 
small  streams,  rendering  it  the  best  watered  and  most  fertile  land  in 
this  section ;  it  is,  without  doubt,  the  garden-spot  of  the  entire  valleys  of 
the  two  rivers,  and  would  be  literally  **  flowing  with  milk  and  honey," 
were  it  in  the  hands  of  eastern  farmers  instead  of  those  of  Mexican  de- 
scent, whose  ambition  is  generally  satisfied  with  cigarettes  and  a  ^'buile.'' 
The  Conejos  was  crossed  at  the  plaiza  of  Los  Oerritos  (more  prop- 
erly called  Las  Sierritas,  the  '^  Little  mountain,"  taking  the  name  from 
some  high  hills  that  are  grouped  near  by),  whence  the  road  soon  passed 
into  that  from  Ghavez  ferry  to  Conejos. 

The  passage  of  the  Conejos  was  made  without  loss,  though  not  with- 
oat  difficulty,  the  stream  high  and  rapid,  with  about  a  six  mile  current, 
was  in  the  beds  of  the  rivers,  and  one  of  the  team-mules  falling  in  the 
river  and  becoming  entangled  in  the  harness,  was  with  difficulty  saved 
from  drowning.  From  the  appearance  of  the  banks  at  1  o'clock  p.  m.^ 
it  was  evident  that  the  water  had  very  lately  fallen  fully  a  foot. 

Chavez  ferry. — The  ferry  on  the  lower  road  differs  in  location,  &c., 
materially  from  that  above.  It  is  in  a  direct  line  18  miles  south  of  it, 
by  the  windings  of  the  river  about  twice  as  much ;  a  trail  leading  down 
from  the  upper  ferry,  which  is  called  by  the  Mexicans  but  12  miles. 
This  ferry,  formerly  known  as  Myer's  Ferry,  and  described  in  1874  as  a 
"  dilapidated  aflfair,"  was  purchased  from  Mr.  Myer  in  the  spring  of  1875 
by  Seiior  Caledrina  Valdez,  the  present  owner,  for  $450.  The  boat 
sunk  in  the  following  fall,  and  last  spring  it  was  replaced  by  the  present 
one,  very  serviceable  and  greatly  superior  to  Stewart's.  It  is  about  45 
feet  long  and  12  in  width  and  strongly  constructed  of  stout  timbers. 
A  strong  side  railing  is  provided,  and  a  small  row-boat  is  in  tow,  for  a 
possible  necessity,  certainly  a  nice  precaution ;  for  the  river  in  June  was 
here  10  feet  in  depth  and  about  250  feet  in  width.  The  cable  is  firmly 
held  upon  strong  piles  about  a  foot  in  diameter,  with  heavy  triangular 
braces,  thence  passing  over  a  windlass  to  the  rear.  The  crossing  with 
a  load  was  made  in  four  minutes.  The  charges  are  about  the  same  as 
at  Stewart's ;  its  capacity  greater.  The  owner  reported  that  at  a  single 
crossing  they  had  carried  400  sheep,  the  charge  for  the  trip  being  $5. 
In  its  location  this  ferry  has,  furthermore,  an  advantage  over  its  rival. 
The  river  is  here  about  25  feet  l)elow  the  general  surface  of  the  plain, 
and  as  the  road  descends  gradually  and  easily,  no  possible  miring  of 
teams  can  occur.  A  short  distance  below  this  point  the  Bio  Grande 
enters  its  long  canon,  which  increases  in  depth  southward,  the  lava 
sides  vertical  or  piled  with  sharp-edged  rock,  perfectly  impassable,  and 
a  veritable  scene  of  desolation  in  nature. 

To  the  San  Antonio  River,  en  route  to  Conejos  from  the  ferry,  the  road 
s  a  magnificent  natural  one, fine,  hard,  and  level;  on  the  way,  upon  either 
side,  some  two  or  three  miles  off,  rise  rounded  hills  with  sand-stone 
strata,  on  which  lay  the  cold,  volcanic  rocks,  blessed  with  but  little  tim- 
ber, and  that  but  a  poor  pinon,  with  an  occasional  cedar,  the  only  kind  that 
will  befriend  so  dismal,  inhospitable  a  surface.  Lava  rock  liestrewn  along 
the  bases  of  the  hills  and  out  over  the  plain  everywhere ;  its  hot  and 
parched  surface  relieved  only  by  an  occasional  breeze  from  the  mount- 
ains to  the  west.  Its  vegetation  is  exceedingly  sparse,  almost  nothing 
save  sage-brush  and  a  few  cacti  breaking  the  monotony.  No  grazing 
can  be  found  at  or  near  the  ferry,  nor  on  the  lower  road  to  any  ex- 
tent beyond  the  crossing  of  the  Trinchera,  until  the  San  Antonio  is 
H.  Ex.  66 2 
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reached.    The  latter  was  found  very  high  and  the  ordinary  ford  imprac- 
ticable, necessitating  our  crossing  a  mile  lower  down. 

Of  the  two  rontes  from  Garland  to  Conejos,  the  npper  or  Trinchera  is 
preferable.  Its  chief  disadvantage  is  the  inferior  condition,  in  addition 
to  low  approaches  of  Stewart's  ferry  as  compared  with  that  of  Chavez, 
the  latter  as  a  crossing  being  greatly  preferable.  The  npper  roate  has, 
however,  several  advantages  over  the  lower  not  to  be  lost  sight  of,  which 
are  mainly — 

1st.  It  is  considerably  shorter. 

2d.  Its  hard  surface  or  natural  road,  save  a  small  sandy  portion,  less 
than  half  of  that  on  the  other. 

3d.  Wood,  water,  and  sufficient  grazing  for  convenient  camping  places 
at  no  long  intervals,  the  Conejos  being  timbered  with  cottonwood. 

4th.  Except  the  Bio  Grande,  but  a  single  stream  of  any  importance 
to  be  crossed,  the  Bio  Conejos  at  the  plaza  of  Conejos  for  Gusulalape), 
while  on  the  lower  road  are  the  Trinchera  and  Culebra  east  of  the 
Bio  Grande,  and  the  San  Antonio  on  the  ^est.  By  one  route  a  bridge 
is  essential  for  the  Conejos,  by  the  other  for  the  passage  of  the  San  An- 
tonio. At  the  plaza  of  Conejos  the  river  was  formerly  passed  by  a 
bridge  which  was,  they  there  informed  me,  washed  away  in  1874.  After 
numerous  resolutions  to  replace  it,  the  citizens  have  let  the  matter  drop, 
and  teams  now  find  their  way  over  as  best  they  may.  At  the  town,  fortu- 
nately, there  is  a  spot  where  the  river  broadens  to  over  three  times  its 
osnal  width,  so  that  generally  a  passage  may  be  found.  The  river  here 
is  about  200  yards  and  the  a]>proache8  low,  so  that  a  slight  rise  in  the 
water  materially  increases  the  difficulties  of  passage.  A  superior  location 
may  be  found  not  far  distant  and  the  river  bridged  at  a  cost  not  exceed- 
ing $1,300. 

CONEJOS  TO  PA(K)SA. 

Communication  between  the  above  may  be  considerea  under  the  fol- 
lowing heads : 

1st.  Old  line  via  Tierra  Amanlla  section. 

2d.  New  line  via  Tierra  Amanlla  section. 

3d.  Proposed  lines. 

1st.  TJie  old  Zinc8.— Up  to  the  present  summer  the  only  mode  of  access 
from  the  railroad  to  the  Lower  San  Juan  was  from  Conejos  soathward  to 
Ojo  Caliente  and  northwest  to  Tierra  Amarilla,  a  distance  of  150  miles. 
A  cut-off  above  Ojo  Caliente  via  Cueva,  shortening  this  distance  to  120 
miles,  has  diverted  travel  in  its  favor.  It  is  in  general  a  good  and  easy 
road,  being  largely  over  country  with  a  hard  and  level  surface,  having 
been  the  scene  of  some  volcanic  eruption ;  some  mesas  passed  over  pre- 
sent difficult  points,  the  chief  objections,  however,  being  the  absence  of 
grazing  and  the  long  distance  between  water  making  it  an  exceedingly 
hot  summer  route. 

Crossing  the  Chama  at  Los  Ojos,  where  it  was  about  75  feet  wide,  2  J  feet 
deep,  the  ''  upper '^  route  is  over  a  natural  road,  through  low  valleys  or 
over  gently  undulating  hills,  covered  with  fine  grass  wherever  sheep- 
herds  nay  not  have  tarried.  The  Continental  Divide  is  here  a  line  of 
sharp  n>esas  of  the  steepest  kind,  400  to  600  feet  in  height,  with  sand- 
stone ouicioppings  and  sides  timbered  with  scrubby  pinon.  The  road 
winds  so  gently  through  an  easy  pass  between,  that  one  can  scarcely 
realize  the  passage  from  the  Atlantic  to  the  Pacific  watershed.  A 
dearth  of  water  existed  in  July  last  between  the  Chama  and  Navajo, 
and  for  33  miles  no  running  water  was  found,  although  many  dry  beds 
of  streams  were  met  with,  which  heavy  rain-storms  of  the  previoos  day 
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and  night  had  failed  to  fill.  The  soil  is  to  some  extent  alkaline,  and 
upon  pools  of  rain-water  oar  camp  depended.  From  the  Navajo  to  Pa- 
gosa,  23  miles,  water  is  abundant,  the  Blanco  and  tribataries  being 
rossed  en  route.  Pagosa  being  56  miles  from  the  Ghama  at  Los  Ojos, 
necessitated  a  jonrney  of  206  miles  to  reach  it  from  Gonejos — reduced 
tq  bat  176  via  Guevara  long  and  tedious  trip. 

2d.  New  lines  via  the  Tierra  Amarilla  section. — From  Gonejos  two  roads 
are  now  constructing,  both  following  the  general  lines  of  survey  exam- 
ined by  Lieutenant  Anderson,  Sixth  Gavalry,  in  1874,  in  obedience  to 
instructions  from  the  chief  engineer  of  the  department. 

The  first,  which  may  be  known  as  the 

OHAMA  EOUTB, 

ascends  the  Gonejos  for  11  miles  in  a  fertile  and  cultivated  valley  over  a 
natural  road-bed.  Its  direction  is  a  little  south  of  west,  and  its  grade 
during  this  distance  only  about  39  feet  per  mile,  or  less  than  9  inches 
rise  per  100  linear  feet,  practically  a  level.  From  this  point  it  passes 
nearly  westwardly  for  20  miles,  in  which  it  reaches  the  Los  Pinos  Creek, 
above  the  deep  and  impassable  ca&on  of  the  central  part  of  the  stream, 
along  which  it  follows  for  about  3  miles,  thence  ascending  the  low  divide 
that  separates  the  watershed  of  the  Gonejos  audits  tributaries  from  that 
of  the  Ghama  and  its  branches,  it  passes  to  the  slopes  of  the  latter 
streams,  with  its  highest  point  not  over  9,800  feet.  In  this  section  the 
average  grade  is  about  75  feet  per  mile,  or  a  rise  of  1^  feet  in  100 
linearly. 

As  the  summit  of  the  divide  is  approached,  a  number  of  low  hills  of 
gentle  slopes  are  passed,  along  whose  sides  easy  grades,  at  no  point  ex- 
ceeding a  3  to  4  foot  rise  per  hundred  linearly,  are  readily  obtainable, 
so  that  at  no  point  is  there  anything  so  difficult  to  overcome  as  to  need 
special  mention.  Leaving  its  westerly  course,  the  road  passes  south- 
vest  for  13  miles,  following  first  a  tributary  and  then  the  Ghama  itself, 
and  in  a  southerly  direction  by  the  banks  of  the  river,  some  16^  miles,  to 
Tierra  Amarilla,  as  the  main  plaza,  Los  Nutritas  (2  miles  beyond  Los 
Cjos),  is  generally  called,  a  total  length  of  60.69  miles,  as  measured  last 
July.  The  entire  route  is  well  supplied  with  grazing,  timber,  and 
water;  springs  and  nutritious  grasses  being  particularly  abundant  in 
the  most  elevated  regions.  Via  this  line,  the  distance  of  Pagosa  from 
Conejos  is  reduced  to  114.7  miles. 

In  the  spring  of  1876,  a  settlement  called  Park  View  was  located  2 
miles  above  I^s  Ojos,  in  the  valley  of  the  Ghama,  by  a  Ghicago  and 
Santa  F6  company.  Girculars  with  information  of  an  enticing  character 
to.  promote  immigration  were  circulated.  The  town  was  passed  on  the 
9th  of  July  last,  in  a  lovely  valley  with  about  8  acres,  not  exceeding  10  at 
most,  under  cultivation ;  eight  cabins  of  the  settlers  being  scattered  about 
in  the  fine  forest  adjoining.  The  charter  for  the  road  from  Ganejos  to 
lios  Ojos  was  taken  out  with  the  view  of  making  it  a  feeder  to  the  col- 
ony, diverting  trade  of  the  vicinity  from  Los  Nutritas,  its  present 
center. 

To  have  reduced  so  materially  the  long  detour  by  Ojos  Galiente  or 
Caeva  was  a  desideratum ;  and  to  avoid  this,  travel  at  once  started  over 
the  Ghama  line  by  Park  View,  it  being  announced  last  spring  by  those 
in  charge  of  its  construction  that  it  was  passable.  The  apparent  object 
was  accomplished,  that  of  getting  teams  over  a  part  of  the  road  which 
nature  had  prepared,  when,  part  way  in,  rather  than  return,  the  freighters 
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woald  work  along  to  enable  their  teams  to  get  throagh;  for  in  no  aense 
of  the  term  was  there  a  way  ground  in  existence  over  most  of  the  ronte. 

Having  been  personally  and  authoritatively  assared  in  June  that  no 
difficnlty  whatever  wonld  be  experienced  in  getting  through  a  wagon- 
train,  as  mnch  machinery  had  already  been  transported  over  it,  we 
started  from  Conejos  July  4,  reaching  Tierra  Amarilla  on  the  aftemoon<of 
the  9th.  Over  the  central  part  of  the  route,  three  entire  days  were  taken 
up  in  going  19^  miles.  This  distance  was  over  side  slopes,  summits  of 
hills,  and  some  arroyas ;  the  train  being  gotten  over  safely,  however,  by 
changing  the  front  wheels  of  each  wagon  to  the  up-hill  side,  the  rear 
ones  being  on  the  lower  one,  holding  up  the  wagons  with  ropes,  using 
large  logs  as  pulleys  and  picket  lines  in  ascending  arroyas,  and  resorting 
to  similar  expedients. 

While  the  general  route  is  one  perfectly  adapted  to  the  end  in  view, 
the  location  was  found  very  faulty,  the  road  passing  over  tops  of  little 
hills  and  abruptly  down  the  ends,  instead  of  seeking  a  uniform  and 
easy  grade  along  the  sides.  I  have  been  since  informed  by  the  officers 
of  the  road  company,  that  it  is  now  everywhere  in  complete  order — new 
locations  having  been  made  in  the  faulty  localities.  Lieutenant  Gibbon 
traveled  over  this  road  in  September,  reaching  Tierra  Amarilla  from 
Fort  Garland  in  four  days.  His  report  contains  no  remarks  on  this 
part  of  the  road,  except  that  12  miles  remained  uncompleted. 

The  second  and  rival  route,  which  may  be  known  as  the 

SAN  ANTONIO, 

in  contradistinction  to  the  former,  approaches  nearer  a  direct  line. 
Ascending  the  valley  of  the  Conejos,  to  include  the  plaza  of  San  Raphael, 
it  passes  south  across  the  plain  to  the  plaza  of  San  Antonio  and  contig- 
uous towns  in  the  fertile  valley  of  that  river,  near  which  it  is  crossed. 
Thence  it  passes  almost  due  south,  near  the  right  or  east  bank  of  the 
river,  and  between  it  and  San  Antonio  Peak,  following  what  was  an 
old  Indian  trail  southwest  over  the  divide.  Thus  far  the  construction 
will  be  inexpensive,  as  there  is  at  present  a  hay-road  used  by  the  Mexi- 
can teams  up  to  this  pointT-the  chief  items  of  cost  being  slopes  of  vol- 
canic mesas  that  are  met  with,  and  the  bridge  over  the  river.  When 
once  put  in  traveling  order,  this  part  will  but  rarely  need  repair. 

From  the  time  of  departure  from  the  San  Antonio,  west  of  the  Peak, 
until  the  volcanic  field  intervening  to  the  mountains  has  been  passed^ 
occurs  an  interval,  much  less  than  a  day's  drive,  however,  l>etween 
water,  after  which  it  is  found  at  short  intervals.  The  route  over  the 
range  is  similar  to  that  of  the  Ghama  line,  over  an  easy  pass  and 
through  low  valleys  or  depressiona  between  the  elevated  ridges. 

Several  small  streams,  tributary  to  the  Servilleta,  a  creek  flowing 
southeast  into  the  Bio  Grande,  are  crossed  near  their  heads,  together 
with  one  on  the  Ghama  or  Brazos  watershed.  Thence  it  passes  to  Las 
Nutritas,  not  far  from  its  head  and  some  eight  miles  distant  from  the 
plaza  of  the  same  name  (Tierra  Amarilla),  to  which  it  proceeds  along 
the  bank  of  the  stream  in  a  westerly  direction,  the  total  length  of  the  line 
from  Gonejos  being  55  miles.  Over  this  latter  part  is  already  a  road 
used  by  hay-wagoiis,  and  along  the  trail  followed  in  general  by  the 
route  Mexican  shepherds  have  for  years  driven  to  and  fro  their  numer- 
ous flocks — a  favorite  range,  on  account  of  the  fine  grazing  and  water  in 
the  mountain  parks  and  valleys. 

Timber  being  abundant,  in  the  elevated  regions,  there  will  be  littJe 
expense,  save  where  it  may  be  needed  for  small  bridges  or  corduroy. 
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The  route  being  much  of  the  way  parallel  to  the  line  of  drainage,  there 
will  be  obviated  what  are  always  two  items  of  considerable  expense  in 
such  localities — cutting  on  side  slopes  for  embankment,  and  side  ditch- 
ing above  the  road  for  drainage.  The  melting  of  snows  on  the  mount- 
ain slopes,  and  the  thawing  of  frozen  surfaces  in  the  spring,  keep  such 
a  surface  constantly  moist,  and  a  road  inclined  to  the  flow  of  water 
boggy  and  miry  to  a  great  extent,  on  being  traveled. 

Save  the  short  section  of  8  miles  from  Nutritas  Greek  to  the  plaza  of 
that  name,  the  entire  road  will  be  a  portion  of  the  shortest  line  en  route 
from  the  railroad  to  Fort  Wingate  and  the  Arizona  posts.  From  the 
Nutritas,  the  latter  passes  southwest  to  the  Bio  Nutria  and  the  Chama, 
reaching  the  latter  at  the  mouth  of  the  former,  where  it  is  intended  to 
bridge  the  river. 

To  consider  briefly  this  in  relation  to  the  route  to  Fort  Wingate,  the 
distance,  as  surveyed  by  Lieutenant  Anderson  in  1874,  is  from  the  point 
of  departure  from  the  road  to  Tierra  Amarilla  (which  place  is  8  miles 
distant ;  Conejos  being  47),  down  to  the  crossing  of  the  Rio  Ghama,  near 
the  mouth  of  the  Bio  Nutria,  18.2  miles,  making  the  Chama  crossing 
distant  from  Conejos,  by  this,  the  San  Antonio  line,  65.2  miles. 

Via  the  Chama  road,  as  above  stated,  the  distance  from  Conejos  to 
Tierra  Amarilla  is  60.7  miles.  The  crossing  of  the  Chama  Biver  by  the 
Wingate  road,  having  been  found  to  be  14.5  miles  distant  from  Tierra 
Amarilla,  in  an  examination  made  during  September  last,  by  Lieut. 
D.  J.  Gibbon,  Ninth  Cavalry,  wo  have  the  following  summary  to  the 
Fort  Wingate  route : 


Wingate  crossing  of  the  Cbama  River— 


Tia  Cbama  route  and  Tierra  Ajnarilla.... 
San  Antonio  roate 

Distance  saved  by  San  Antonio. 
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A  charter  for  the  construction  of  the  San  Antonio  road,  under  the 
name  of  the  *'  Tierra  Amarilla  and  Narrow  Gkiuge  Wagon  Road,"  was 
taken  out  March  5, 1877,  and  filed  on  the  29th  of  the  same,  the  incorpo- 
rators being  five  men  of  means,  any  one  of  them  being  alone  able  to  con- 
struct the  entire  line.  The  capital  stock  is  $15,000,  over  half  of  which, 
I  have  bcMBu  informed,  has  been  paid  in  to  the  treasurer.  The  necessary 
tools  were  purchased  last  summer,  and  it  was  intended  to  have  the  road 
completed  and  open  this  winter,  but  the  small-pox  epidemic,  advancing 
np  the  Eio  Grande,  reached  that  section  and  proved  a  terrible  scourge. 
Most  of  the  able-bodied  men  of  the  country  suffered  from  the  dis- 
ease, and  at  Tierra  Amarilla,  during  the  summer  and  fall,  there  were 
over  200  deaths.  I  have  been  informed  by  one  of  the  officers  of  the 
company  that  work  thereon  will  be  commenced  at  both  ends  of  the  line 
as  early  as  practicable  in  the  spring,  opening  it  for  summer  travel. 
The  directors  being  men  of  capital  and  controlling  all  the  trade  and  prod- 
uce for  miles  about  Tierra  Amarilla,  the  statement  may  be  relied  on. 
Inasmuch  as  its  construction  will  be  a  good  speculation,  increase  the 
business  of  the  vicinity  and  probably  not  entail  the  expenditure  of  half, 
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perhaps  Dot  over  a  third,  of  the  capital  in  opening  the  road  to  passengers 
and  freight. 

The  advantages  of  the  San  Antonio  over  the  Ohama  route  are  as 
follows : 

1st.  To  Tierra  Amarilla  from  Oonejos  several  miles  shorter;  to  the 
Ghama  crossing,  en  route  to  Pagosa,  about  the  same,  nothing  more,  cer- 
tainly, with  equally  fine  advantages  in  the  natnral  sapplies  of  wood, 
water,  and  grass. 

2d.  With  no  portion  of  the  ronte  in  a  region  more  elevated,  it  lies 
farther  south,  and  the  general  lines  of  drainage  being  from  the  summit 
of  the  range  to  the  east  and  west,  it  will  be  exposed  to  winds  and  storms 
from  such  directions  only,  and  sheltered  on  the  north,  leaving  travel  less 
liable  to  interruption. 

3d.  It  is  a  portion  of  the  shortest  and  most  practicable  line  be- 
tween the  railroad  and  points  in  the  Southwest,  or  Fort  Wingate  and 
other  Arizona  posts,  and  should  on  that  account  have  been  built  by  the 
government.  The  amount  of  freight  in  the  shape  of  Army  and  Indian 
supplies  shipped  to  that  point  is  very  large.  The  charge  of  the  toll- 
road  company,  judging  from  the  usual  prices  on  the  mountain-roads  of 
Colorado  and  JSfew  Mexico,  will  be  $2.50  per  freight-team  of  six  mules. 

No  greater  economic  appropriation  could  have  been  made  on  the  part 
of  the  government  than  the  amount  for  the  construction  of  this  line 
asked  for  in  1876. 

Turning  to  the  San  Antonio  line,  it  will  be  seen  to  be  but  a  por- 
tion of  a  mountain  route  through  and  along  western  slopes  of  the  ranges, 
which  are  all  a  continuation  of  the  San  Juan  Mountains  and  part  and 
parcel  of  the  Eocky  Mountain  system,  and  as  a  mountain-line  it  is  pref- 
erable to  a  highway  on  the  plain,  with  its  natural  supplies  of  wood, 
water,  and  grass. 

At  this  point  it  seems  just  that  the  conclusions  drawn  and  recommen- 
dations made  in  the  prior  report  on  lines  of  communication  between 
Southern  Colorado  and  Northern  New  Mexico  be  referred  to  again.  In 
that  report  the  predictions  made  concerning  railroad  extension  and  its 
probable  influence  on  this  subject  were  carefully  stated,  and  those  pre- 
dictions have  been  literally  fulfilled.  In  that  report  two  lines  were  de- 
scribed as  having  been  surveyed  for  improved  roads ;  over  both  of  these 
lines  charters  for  toll-roads  have  been  obtained,  and  the  road  over  one 
line  is  in  use.  The  recommendations  made  from  this  office,  if  followed 
out,  would  have  resulted  in  economy  to  the  government  and  the  roads 
would  have  been  better  made  and  sooner  than  now  reported. 

3(2.  Proposed  lines. — 1st.  By  both  the  Chama  and  San  Antonio  routes, 
there  is  required  a  long  and  unnecessary  detour  to  Pagosa.  Add  to  this 
a  long  march  without  water,  or  dependence  upon  capricious  rain-storms, 
and  pools  muddied  oftentimes  by  sheep-herds,  between  the  Ghama  and 
the  Navajo,  and  we  find  an  imperative  need  of  a  shorter,  more  direct 
route,  well  supplied  with  water,  wood,  and  grass. 

The  location  I  found  preferable  for  so  desirable  a  line,  a  cut-off  on  the 
Ohama,  may,  from  its  situation,  be  known  as  the 

GHAMA  NAVAJO. 

The  great  continental  backbone,  hemming  in  upon  the  north  and  east 
the  lower  San  Juan  region,  abruptly  changes  at  about  latitude  37^,  the 
dividing  line  of  Colorado  and  New  Mexico,  from  a  chain  of  lofty  peaks 
with  high  connecting  mountains  to  a  series  of  lower  ridges  with  high 
elevations  detached  and  at  greater  intervals.    Immediately  to  its  sonSi, 
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and  at  the  very  base  of  the  Ghama  Peak,  whose  elevatiou  is  12,200  feet, 
occurs  an  exceptionally  fine  pass  fally  3,500  feet  bplow,  watered  by  the 
west  fork  of  the  Upper  Ghama,  completely  protected  on  the  north  and 
east  by  the  monntains  and  ont  lying  slopes,  with  the  summit  of  the 
divide  to  the  northwest  This  mountain- valley  lies  sheltered  and  warm, 
exposed  chfefly  to  winds  from  the  south  only.  Possessing  the  requisite 
elevation  to  impart  to  its  grasses  the  peculiar  flavor  of  a  mountain 
growth,  it  is  perfectly  adapl^  to  heavy  traffic,  for  which  subsistence  for 
animals  should  be  found  in  abundance,  and  is  in  every  respect  preferable 
to  any  already  described,  as  a  short  line  to  the  west 

Leaving  the  Ghama  route,  on  the  upper  part  of  that  river,  near  the 
mouth  of  the  main  tributaiy  that  comes  from  the  east,  crossing  the 
main  stream  and  sweeping  in  a  curve  to  the  south  and  west  to  avoid 
high  basaltic  mesas  and  vertical  walls  of  rock  that  shut  out  the  river 
from  passage  and  approach  as  securely  in  some  places  as  a  box-canon,  we 
reach  the  valley  of  the  West  Fork.  On  easy  grades  it  can  be  ascended 
to  the  divide,  which  is  lower  than  the  one  on  the  Ghama  line;  this  passed, 
brings  us  to  the  Navajo,  down  which  it  follows  for  about  5  miles  in  a 
westerly  direction. 

This  section  is  an  especially  fine  grazing  region,  and  abundantly  sup- 
plied with  timber.  Herds  of  Mexican  sheep  are  driven  into  the  valley 
of  the  West  Fork,  and  the  Ute  Indians,  for  fully  two  months  last  sum- 
mer,  had  established  their  camp  upon  the  Navajo  in  this  vicinity.  This 
river  is  their  preference  of  all  the  eastern  streams  in  the  lower  country, 
and  its  valley  will  make  an  excellent  farming  or  cattle  region.  Leaving 
the  Navajo,  at  a  few  miles  distance  northwestwardly,  tributaries  of  the 
river  are  crossed,  whence,  after  the  passage  of  the  main  divide  between 
tbe  watersheds  of  that  and  the  Blanco,  we  reach  at  a  short  distance  the 
present  "  upper  road  "  to  Pagosa. 

The  distances  on  the  Ghama  Navajo  are  as  follows : 

Milea. 

From  Con^os  to  point  of  departare  from  the  Ghama  road 33 

Thence  to  Rio  Navajo,  via  the  west  fork  of  the  Chama  and  over  pass  8,720  feet..     14. 5 

Along  the  Rio  Navajo. • 5.5 

Thence  to  the  present  traveled  road 9.9 

Thence  via  the  present  traveled  road,  the  upper  one,  to  Pagosa 14.5 

Total,  Con^(»s  to  Pagosa 77.4 

Distance  via  the  Chama  line  to  Pagosa 114.7 

Distance  saved  by  the  Chama-Navijo  road 37.3 

This  wonld  bring  Pagosa  to  within  123A  miles  of  Fort  Garland,  and 
129.9  from  the  railroad. 

My  estimate  for  the  construction  of  that  part  of  the  line  from  the 
I>oint  of  departure  from  the  "Ghama"  until  the  "  Upper,"  the  present 
road  in  use,  is  reached,  a  distance,  as  will  be  seen  above,  of  29.9  miles, 
is  as  follows : 

•» 

Rook-blasting,  &c $3,000 

Boad  embankment  and  construction,  except  the  above • ...« 4,200 

Bridge  over  the  main  Chama,  Including  crib- work  and  approaches 725 

Bridee  over  the  Navigo 475 

Smi^er  bridges  en  route 625 

Contingencies. 750 

Total 9,775 

If  the  Army  ration  can  be  sold  at  cost  price  to  laborers,  deduct  one-third 3, 258 

6  517 
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2.  THE  ALAMOSA  LINE 

From  the  present  railroad  terminas,  the  shortest  most  practicable  route 
to  Pagosa  is  in  general  direction  due  west,  and  maiQly,of  coarse,  a  water- 
line  ;  for  in  all  mountainoas  regions,  particularly  a  highway,  whether  a 
rail  or  wagon  road,  must  follow  lines  of  drainage  for  the  line  of  least 
resistance.  Grossing  the  Bio  Grande  above  the  mouth  of  the  Alamosa, 
continuing  on  to  near  the  point  where  it  debouches  from  themoantiuns 
to  the  plain,  it  thence  follows  up  the  canon  of  the  river.  Near  the  bead- 
waters  of  the  south  fork  of  the  river,  whose  source  is  to  the  southwest, 
this  water-line  is  left  and  another  followed,  leading  up  a  tributary  to 
one  of  the  most  feasible  spots  for  a  pass,  for  some  distance,  a  depres- 
sion between  two  lofty  peaks.  The  range  is  crossed  below  timber-llDe, 
from  which  can  be  followed  a  tributary  flowing  due  west  into  the  east 
fork  of  the  San  Juan,  and  in  the  caiion  of  that  stream  and  the  main 
river  to  Pagosa. 

This  is  as  direct  a  route  as  can  be  at  all  economically  obtained.  Both 
the  La  Jara  and  the  Conejos  on  the  Atlantic  slope  of  the  San  Juan 
Mountains,  each  with  a  general  eastern  course,  were  carefully  exam- 
ined, as  were  also  the  Navajo  and  the  Blanco,  with  southwesterly  ones 
on  the  Paciiic  side.  In  whatever  way  a  line  be  run  otherwise  than  as 
that  described,  there  are  difficulties  to  be  overcome  almost  insuperable, 
save  at  great  expenditure.  So  many  streams,  main  rivers  with  their 
tributaries  lying  oftentimes  in  deep  caiions,  intervene  on  a  direct  line, 
that  it  could  be  constructed  at  great  cost  only,  not  at  all  warranted  by 
the  necessities  of  present  or  prospective  commerce  or  any  very  material 
saving  in  distance. 

Taking  abee-linefrom  the  railroad  to  the  Bio  Grande  (where  a  wagon- 
road  does  not  exist,  but  where  the  railroad  line  has  been  located  with  a 
view  to  its  probable  coiistraction  within  a  year  at  most),  we  have  the 
following  distances : 

Hike. 

Garland  City  to  a  point  at  month  of  oafion  of  the  Alamosa  River 52.7 

Up  the  cafion  to  the  month  of  the  North  Fork  of  the  river 26 

Thence  np  South  Fork  and  tribotary  to  top  of  ran^i^ 11 

Down  a  tributary,  the  Eaat  Fork,  and  main  San  Juan  River  to  Pagosa 35 

Totalrailroad  from  Garland  City  to  Pagosa 124.7 

A  saving  of  about  5  miles  in  all,  not  sufficient  to  warrant  the  great 
excess  of  expenditure  when  compared  with  the  Chama-Navajo. 

Under  the  name  of  the  Conejos,  Kio  Grande  and  Pagosa  Springs 
Toll-Bead  Company,  four  gentlemen,  during  the  past  summer,  filed  the 
necessary  articles  of  association  for  the  incorporation  thereof  in  the 
recorder's  office  at  Del  Norte,  Colo.  The  papers  define  their  object  and 
designate  the  route  to  be  '^from  some  point  on  the  Bio  Grande 
up  the  Alamosa,  with  a  branch  to  the  summit,  and  up  the  stream,  over 
.the  top  of  the  range,  and  down  one  of  the  branches  of  the  San  Juan  to 
or  near  Pagosa  Springs" ;  capital  stock  fixefl  at  $20,000.  None  of  the 
incorporators  are  reported  as  men  of  means,  or  of  sufficient  enterprise 
to  construct  the  line,  and  n  nless  others  should  take  it  in  hand,  the  road 
will  not  be  made.  It  was  doubtless  recorded  having  in  yiew  the  exten- 
sion of  the  railroad  west,  in  which  event  the  toll-road  would  be  a  capi- 
tal investment  financially,  and  their  charter,  as  is  often  done,  might  be 
sold  for,  probably,  a  valuable  sum. 

3.  THE  SUMMIT  LINB. 

P'rom  Garland,  via  Del  Norte  and  the  summit  district,  upon  the  north 
fork  of  the  Bio  Alamosa,  near  its  headwaters,  lying  in  the  gulch  of  the 
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stream  and  on  the  slopes  of  Soath  Monntain  and  Monnt  Belleview,  is 
the  mining-district  known  as  the^'Snmmit,"  thus  far  exclasively  gold,  ^nd 
the  finest  in  the  San  Jnan  region.  Aboat  fonr  and  a  half  miles  due 
west  is  the  summit  of  the  main  range,  beyond  which  spring  tributaries 
of  the  San  Juan,  their  general  coarse  hence  to  Pagosa  being  southwest. 
Connecting  Del  Norte  with  the  summit  is  an  old  country  road,  with  its 
route  up  San  Francisco  Creek  to  its  head,  thence  around  and  south  of 
the  mouutaia,  at  the  head  of  the  Piedra  Pintada,  which  is  designated 
upon  the  Hayden  maps  as  Pintada  Peak,  upon  Wheeler's  as  Del  Norte 
Peak,  and  is  locally  known  as  Old  Baldy,  thence  winding  along  above 
timber-line  until  the  north  fork  of  the  Alamosa  and  the  summit  is 
reached.  Altogether  a  poor  route  and  a  wretched  road  at  its  best,  it  is 
now  in  disuse ;  another  and  a  fine  road,  upon  which  toll  is  taken,  is  now 
in  operation,  saving  fully  six  miles  or  more  in  distance.  The  latter, 
owned  by  Mr.  John  H.  Shaw,  of  Del  Norte,  follows  up  the  Los  Pinos 
Greek,  a  natural  road,  for  nearly  twelve  miles;  thence  up  the  mountain- 
slopes  to  the  southwest,  reaching  the  summit  over  a  few  miles  of  the 
old  line.  The  toll-road  is  a  very  good  one,  though  susceptible  of  much 
improvement  in  grade,  location,  &c.,  which  would  probably  be  made 
should  there  be  sufficieut  increase  in  travel  to  warrant  it. 

From  Garland  the  road  is  over  the  San  Luis  Park  or  Valley,  is  gen- 
erally hard  and  level,  to  Del  Norte,  the  Bio  Grande  being  crossed  by  a 
bridge  seven  miles  below  the  town.  Distauoe  from  the  fort,  60  miles ; 
firom  Garland  City,  66.5 ;  from  Del  Norte  to  the  summit,  via  the  toll- 
road,  it  is  27.8  miles,  and  thence  over  a  trail  to  Pagosa,  49  miles ;  mak- 
ing the  springs  about  77  miles  distant,  and  the  total  distance  from  the 
railroad  143.3  miles,  in  excess  of  that  by  either  the  Alamosa  or  the 
Chama-Navajo  lines. 

SUMMABT. 

This  includes  all  of  the  short  and  practicable  routes  from  the  East , 
across  the  range  into  the  Lower  San  Juan. 

From  Pagosa  to  Animas  City,  a  new  settlement  at  the  lower  end  of 
Animas  Park,  the  distance  on  the  upper  road  is  as  follows : 

MUes. 

Pagosa  Springs  to  Rio  Natria 13 

Thence  to  Rio  Piedra 12.1 

Thence  to  Rio  delos  Pinos 19.9 

Thence  to  Rio  Florida 13.6 

Thence  to  Animas  City 5.8 

Total,  Pagosa  to  Animas  City 64.4 

From  Animas  City  up  the  valley, and  over  the  new  toUroad  in  the 
Orand  Oafion  of  the  river  opened  in  the  latter  part  of  November,  the. 
distance  to  Silverton  is  49.4  miles,  making  a  total  from  Pagosa  of  113.S 
miles.    With  the  present  situation  of  the*railroad  terminus,  we  have,  by 
the  various  mentioned  lines,  the  following  summary: 


Oarlaod  City— 


Via  OtJo  Callente  and  Tierra  Amarilla.. 

Cneva  aud  Tlerra  A  marilla 

The  San  Antonio  roate 

The  Chania  roale 

The  Chama-NaviUo  roate 

The  Alamosa  roate 

The  Sammit  roate  Tla  Del  Vorte  . . 


MUei. 
372.3 
349.3 
879.1 
S81.1 
843.7 
838.5 
857.1 
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EXTENSION  OF  THE  DENVER  AND  RIO  GRANDE  RAILROAD. 

The  proposed  exteosioD  of  the  Denver  and  Eio  Grande  Railroad  we8t 
from  Garland  City  will  materially  change  the  aspect  of  affairs.  The 
new  terminal  point,  to  be  known  as  Alamosa,  will,  as  I  am  informed  by 
Col.  D.  0.  Dodge,  one  of  the  officials  of  the  railroad  company,  be  on  the 
western  side  of  the  Bio  Grande,  at  or  near  some  point  on  the  Bio  Ala- 
mosa, whence  its  name  is  derived,  and  will  be  25^  miles  beyond  Fort 
Garland,  being  an  extension  of  32  miles.  The  new  line  will  be  entirely 
straight,  and  almost  a  level,  and  its  terminus  33  miles  from  Del  Norte 
4ind  28  from  Conejos.  This  will  bring  the  latter  place  aboat  24^  miles 
nearer  the  railroad  than  at  present,  and  hence  will  lessen  the  distance 
to  all  points,  including  Pagosa,  by  the  several  routes  passing  through 
it  to  the  same  extent;  it  will  diminish  the  Alamosa  line  to  Pagosa  still 
more,  by  32  miles,  and  will  shorten  the  summit  route  to  the  same  point 
by  32^  miles,  whence  the  foregoing  table  becomes  as  follows : 


From  the  new  railroad  tenninna,  or  Alamosa— 


Via  Qio  Caliente  and  Tiarra  Aroarilla 

C  neya  aod  Tierra  AmariUa 

The  Sau  Antooio  route 

The  Chama  rente , 

The  Chama-Navi^io  route 

The  Alamosa  roote 

The  Sommlt  roate  Tia  Del  Norte 


The  route  to  Fort  Wingate  having  the  choice  of  two  of  the  above 
lines  will  have  a  corresponding  decrease,  as  follows  : 


The  WiDgate  croning  of  the  Chama— 


Via  the  Chama  route  and  Tierra  AmarUla  . 
San  Antonio  route 


THE  DEL  NOBTE  AND  ALAMOSA  BAILBOAD. 


Some  of  the  citizens  of  Del  Norte,  chiefly  men  of  property,  conscious 
of  the  fact  that  their  town  has  ceased  to  largely  increase  in  property, 
and  that  unless  a  new  impetus  be  given  to  revive  business  it  will  soon 
be  outstripped  by  its  more  youthful  rivals  in  the  mining  regions,  have 
formed  a  company  to  build  and  operate  a  line  of  rail  under  the  name  of 
the  Del  Norte  and  Alamosa  Bailroad,  to  connect  their  town  with  the 
terminal  point  of  the  Denver  and  Bio  Grande  Bailroad  at  Alamosa.  I 
'was  informed  that  it  would  be  constructed  simultaneously  with  the 
extension  of  the  Denver  and  Bio  Grande. 

With  the  railroad  at  Del  Norte,  and  the  toll-road  to  the  summit  in 
good  order,  the  construction  of  a  road  thence  over  the  range  and  down 
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the  San  Juan  to  Pagosa  would  be  most  expedient.  With  a  route  judi- 
ciously selected,  the  distauce  might  be  shortened  fully  7  miles,  bringing 
the  springs  less  than  70  miles  distant  from  the  railroad. 

BEGOMMENDATIONS. 

With  the  present  situation  of  the  railroad,  I  would  recommend  the  con  - 
strnction  of  the  Chama-Navajo  as  of  prime  importance  for  the  develop- 
ment of  the  Lower  San  Juan.  Both  in  a  civil  and  military  point  of  view 
would  it  be  a  most  profitable  investment.  The  entire  route  of  travel 
would  be  settled  upon  at  an  early  day,  and  thriving  communities  at 
various  points  arise,  now  remote  from  mails  and  other  facilities.  The 
roving  and  unsettled  bands  of  Indians  in  the  southwest  corner  of  the 
State,  and  in  adjoining  territory  of  Utah  and  Arizona,  committing  fre- 
quent depredations  on  the  whites,  will  necessitate  better  protection  for 
the  interests  of  civilization.  The  present  post  of  Port  Garland,  no  longer 
a  frontier  station,  should,  in  the  event  of  its  advancement  west,  be  lo- 
cated somewhere  in  the  Lower  San  Juan.  Communication  and  lines  of 
supply  will  necessitate  the  route  via  the  Chama-Navajo. 

The  line  of  the  Alamosa  road  will  shorten  the  distance  to  Pagosa  over 
the  former  but  about  5  miles,  and  its  cost  beiag  more  than  twice  as  much, 
its  construction  should  not  be  made  from  any  economic  consideration. 
Being,  moreover,  a  line  of  deep  canons  and  rocky  defiles,  no  outlyiug 
country  bordering  thereon  would  be  opened  up  or  benefited,  as  in  case  of 
the  Chama-Navajo,  which  is,  especially  beyond  the  Chama  River,  almost 
wholly  a  line  of  valleys.  Being  a  lofty  route,  it  passes  over  the  range, 
being  about  3,000  feet  higher  than  the  former,  the  Alamosa  line  would  be 
blocked  by  snow  and  immpassable  for  a  portion  of  the  year,  unless  con- 
stant traffic  prevented.  Upon  the  Chama-Navajo,  with  its  lower  situa- 
tion and  protection  by  sheltering  mountains  on  the  north,  a  natural 
blockade  would  not  so  completely  occur. 

In  the  event  of  the  building  of  the  railroad  extension  to  Alamosa,  the 
distance  from  its  terminus  to  Pagosa  by  the  Cbama-Navajo  would  be 
105  miles,  and  by  the  Alamosa  about  13  miles  less.  This  would  be  an 
important  saving ;  but  should  the  track  be  continued  to  that  point,  there 
is  every  probability  of  the  construction  of  the  Del  Norte  and  Alamosa 
Bailroad,  making  Del  Norte  a  terminal  point ;  in  this  event  the  summit 
line  to  Pagosa  assumes  the  most  prominent  position,  the  distance  by 
that  route  being  diminished,  as  already  mentioned,  to  70  miles. 

The  construction  of  the  unfinished  link  from  the  summit  to  the  springs, 
nearly  49  miles  by  the  trail,  would  entail  an  expenditure  of  $18,000. 
The  route  will  pass  down  the  east  fork  of  the  San  Juan,  where  judicious 
locations  will  give  easy  grades,  and  shorten  the  line  as  compared  with 
the  present  trail,  and  afterward  along  the  main  stream,  the  whole  a 
cafion  region,  presenting  fewer  difficulties  of  passage  than  that  of  the 
Alamosa.  For  several  miles  the  main  river  above  the  mouth  of  the 
West  Pork  is  inclosed  in  a  box  canon,  and  here  would  be  essential  a 
considerable  amount  of  blasting.  Severaf  ranchmen  located  last  sum- 
mer on  the  West  Fork,  in  a  fine  open  valley,  above  its  month,  and 
thence  to  Pagosa  have  made  for  their  accommodation  a  passable  way 
for  light  wagons,  distance  about  11  miles. 

C.  A.  H.  McCAULBY, 
Second  Lieutenant^  Third  Artillery. 

The  Adjutant-General, 

Deparlment  of  the  Missouri, 


Digitized  by  CjOOQ iC 


28     COMMUNICATION   BETWEEN   COLORADO   AND   NEW   MEXICO. 

From  the  lower  crossing  of  the  Chama,  soath  and  west,  my  prior 
report  describes  the  first  part  of  the  route  from  this  crossing  to  the 
soath  in  the  language  of  Lieutenant  Anderson: 

After  leaving  the  Ghama  we  passed  down  a  trail  made  by  Major 
Price,  Eighth  Cavalry,  in  the  summer  of  1872.  The  road  at  first  ascends 
an  arroya,  skirting  the  base  of  the  Gallinas  Mountains ;  then  rises  a  low 
divide  some  ten  miles  distant  from  the  lower  ford.  The  country  near 
the  river  is  fun*owed  by  numerous  deep  gullies,  and  produces  little  else 
but  sage- brush  and  cactus.  At  the  divide  we  entered  a  valley  some 
thirty-five  miles  in  length  and  from  three  to  twelve  miles  in  width. 
This  valley  is  bordered  on  the  east  by  a  range  of  mounts,  through  which 
two  small  streams,  the  Gallinas  and  the  Oopulin,  find  their  way  to  the 
Chama.  The  north  end  of  the  range  is  called  Gallinas,  the  middle  sec- 
tion Copulin,  and  the  south  end  Jemez.  They  are  all  covered  with 
evergreens  and  aspens  to  their  summits,  and  their  more  abrupt  faces 
show  strata  of  various  colored  sandstone.  Near  the  plaza  of  Nacimiento 
the  Jemez  Mountains  sent  far  into  the  valley  spurs  of  low  hills,  covered 
with  heavy  pine  and  spruce  timber.  Between  these  hills  are  grass-growu 
meadows,  traversed  by  clear  mountain-streams,  bordered  with  willows. 
The  first  of  these  streams  is  the  Puerco,  which,  after  reaching  the  main 
valley,  turns  to  the  south  and  receives  the  others  as  tributaries. 

The  west  of  this  valley  is  shut  in  by  a  range  of  sandstone  mesas  from 
100  to  500  feet  high,  showing,  in  their  vertical  sides,  shales,  conglomer- 
ates, clays,  and  various  colored  strata  of  friable  sandstone.  This  forma- 
tion extends  down  the  west  bank  of  the  Ghama  to  old  Fort  Lowell,  from 
a  point  some  twenty  miles  above  it;  near  that  fort  it  leaves  the  river 
and  follows  down  to  the  west  of  the  Puerco  as  far  as  the  stage-road 
crossing,  where  it  apparently  ends.  Its  southern  face  is  seen  to  the 
north  of  the  road  over  its  whole  length  to  Fort  Wingate.  This  valley 
is  traversed,  longitudinally,  from  its  northern  extremity  to  the  head  of 
the  Puerco  by  one  principal  range,  a  number  of  smaller  ranges  of  knife- 
edge  hills  of  peculiar  appearance,  sometimes  rising  to  a  height  of  300 
feet.  They  are  formed  of  a  soft,  light- gray  sandstone,  with  strata  hav- 
ing a  dip  to  westward  of  near  45^. 

The  west  face  has  a  thin  covering  of  soil  supporting  a  growth  of  ever- 
greens ]  the  east  face  is  nearly  vertical,  showing  the  edges  of  the  strata; 
the  bottom  is  filled  with  debris. 

These  ranges  are  in  several  places  broken  through  by  streams  which 
take  their  rise  at  the  foot  of  the  mesas  on  the  west,  and  find  their  way 
to  the  Chama.  At  the  time  of  our  passage  they  were  dry,  and  to  aU 
appearances  their  principal  use  was  to  carry  oif  surface-water.  The 
remainder  of  the  valley  is  gently  rolling.  The  lower  hills  are  covered 
with  evergreens,  and  the  level  spaces  l^tween  them  with  a  rank  growth 
of  sage-brush.  The  flies  were  so  numerous  about  these  small  creeks 
that  we  were  obliged  to  go  into  camp  nearly  a  mile  from  water,  and  send 
down  our  kegs  for  a  night's  supply.  Many  pieces  o^both  painted  and 
unpainted  pottery  and  some  iftone  arrow-heads  were  ftund  on  mofinds  of 
drift,  among  fragments  of  quartz  and  petrified  wood,  but  none  were  to 
be  seen  on  the  higher  hills,  nor  were  they  to  be  found  in  any  numbers  on 
the  level  plain.  Near  Nacimiento  were  several  large  meadows,  sapport- 
ing  fine  herds  of  stock  ;  but  little  of  the  ground  was  under  cultivation. 

This  same  portion  of  the  route  was  examined  by  Lieutenant  Gibbon, 
Ninth  Cavalry,  with  a  special  view  to  making  an  estimate  of  the  amount 
of  work  needed  to  make  it  available  for  freighting  purposes.  The  exam- 
ination was  made  in  September,  1877,  and  from  Lieutenant  Gibbon's 
report  of  the  21st  September,  the  following  estimate  is  quoted. 
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There  will  be  no  diflBculty  in  constracting  a  good  road  through  this 
portion  of  the  route  in  from  twenty-eight  to  thirty  days  with  a  working 
force  of  tweoty-five  men  at  the  following  places : 

Bays. 

l^atrittts  to  Cbama  River 2 

At  Rio  Chama 6 

Kio  Chama  to  first  valley '^ 

In  Keracita  Valley  and  Arroya 2 

7o  second  Chi padero  Springs 2 

At  second  Chipadero  Springs 2 

^oand  over  Arroya  Blanca - 2 

Over  Bntte  Hill 3 

OjoSan  Jos^ 3 

To  Schaap*s  Ranch ^ 3 

In  May  and  June  the  Bio  Chama  cannot  be  forded.  An  estimate  for 
the  cost  of  a  bridge  was  not  made,  however.  In  reducing  this  estimate 
to  figures  it  will  be  recollected  that  the  scene  of-operatious  is  at  a  great 
distance  from  either  Fort  Garland  or  Santa  F6  as  military  stations; 
that  the  reduced  nnrober  of  enlisted  men  for  duty  in  New  Mexico 
makes  it  entirely  nnad\isable  to  recommend  their  use  for  this  purpose : 
4ind  lastly,  because  any  miscalculation  as  to  rates  of  wages  to  be  paid 
and  amount  of  work  done  would  seriously  impair  isoo  small  an  esti- 
mate. I  summarize  the  above  as  30  men  at  $1.50  per  day  for  30  days^ 
equal  to  $1,350,  and  adding  10  per  cent,  for  contingencies,  $1,485. 

On  the  route  there  is  generally  plenty  of  grass  and  always  plenty  of 
wood.  There  is  plenty  of  water  at  the  Ero  Ohama.  Ojo  San  Jos^  and 
the  La  Jara  Pond  and  a  well  dug  at  the  Chipadero  Springs  would  prob- 
ably give  a  sufficiency  of  water  there. 

Miles. 

Tierra  Amarilla  to  crossinfi:  of  Chama 14i 

Crossing  of  the  Chama  to  North  Chipadero  Springs 12 

Crossing  of  the  Chama  to  South  Chipadero  Springs 15 

Crossing  of  the  Chama  to  Batte  Hill 24f 

<:;rossing  of  the  Chama  to  San  Jos^  Springs 25 

Beyond  this  point  no  labor  is  necessary. 

From  the  Chama  Crossing  to  the  Puerco  Station,  on  the  Santa  F^  and 
Fort  Wingate  road,  the  distauce  is  83  miles.  Lieutenant  Gibbon's  re- 
port minutely  describes  the  proposed  line  of  road,  and  in  case  an  appro- 
priation were  made  it  could  be  usetji  to  much  advantage  by  the  person 
in  charge  of  construction. 

From  Puerco  Station  to  the  west,  to  Fort  Wingate,  the  regular  trav- 
eled road  gives  102  miles,  and  cannot  probably  be  shortened  or  improved 
much. 

To  the  south,  however,  a  different  promise  is  made.  The  present  road 
to  the  southern  conutry  and  posts  strikes  the  Rio  Grande  at  Albuquer- 
que and  follows  down  that  river,  which  is  crossed  twice  by  ferries  in 
order  to  reach  a  bad  and  sandy  road  on  the  opposite  bank  by  leaving 
a  worse  one  on  the  remaining  side.  The  department  commander  is 
fully  aware  personally  of  this  portion  of  the  road  and  its  character,  and 
it  is  not  necessary  for  me  to  dilate  more  upon  it.  If  freighters  were  to 
leave  the  Wingate  road  at  the  crossing  of  the  Puerco  and  follow  down 
that  stream  to  the  Bio  Grande,  a  large  part  of  the  sandy  road  would 
be  avoided,  as  well  as  the  Albuquerque  crossing.  An  exact  description 
of  the  characteristics  of  the  Puerco  River  cannot  now  be  given,  but  it 
is  hoped  to  supply  this  deficiency  in  the  spring.  Meantime  it  is  be- 
lieved that  for  freighting  purposes  it  is  adapted  equally  as  well  as  the 
Bio  Grande  Valley,  and  if  it  can  be  so  used  it  would  be  advantageous. 
It  is  requested  that  a  small  sum  be  asked  for  a  careful  survey  of  this 
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route,  and  accordingly  an  estimate  of  $1,000  is  made.  The  approxi- 
mate distance  from  Paerco  Station  to  the  month  of  the  stream,  or  the 
Bio  Grande,  is  95  miles. 

Inasmuch  as  present  experience  indicates  decidedly  that  the  progress 
of  railroad  bailding  has  rapidly  and  permanently  altered  freighting 
conditions  in  this  section  of  the  country,  and  that  the  part  of  wisdom 
would  be  to  meet  this  progressive  spirit  and  profit  by  it,  it  seems  em- 
inently proper  to  ask  for  a  small  contingent  fund  to  repair  and  con- 
struct these  new  lines  when  needed.  It  may  be  noted  that  in  this 
country  many  long  roads  are  rendered  useless  because  they  are  inter- 
rupted during  short  spaces,  which  if  corrected  at  slight  expense  at  once 
there  is  opened  a  long  and  valuable  line.  I  therefore  ask  for  $5,000,  or, 
if  the  Army  ration  may  be  sold  to  laborers,  $3,500  will  be  sufficient  to 
open  or  repair  military  roads  in  Northwestern  Mexico  and  South- 
western Colorado. 

Oeneral  table  of  distances  from  the  railroad  terminus  in  Coloretdo  to  points 

in  New  Mexico. 

El  Moro  to  Santa  F^^via  Fort  Union 221 

Garland  City  to  Santa  F6  via  Taos 146 

Saving  from  latter  point 75 

El  Moro  to  Fort  Stanton  via  Union ^.i S49 

Garland  City  to  Fort  Stanton  via  Santa  F^ 320 

Saving  from  latter  point 29 

El  Moro  to  Fort  Craig  via  Fort  Union  and  Albaqaerqae 381^ 

Garland  City  to  Fort  Craig  via  Santa  F6  and  Albaqaerqae 322^ 

Saving  from  latter  point  59 

To  all  points  to  the  south  of  this,  Fort  Bayard,  Fort  Selden,  and  to 
El  Paso,  the  saving  will  be  the  same,  »•  6.,  59  miles. 

El  Moro  to  Fort  Wingate  via  Fort  Union 391 

GarlandCity  to  Fort  Wingate  via  Santa  F6 321 

Saving  from  the  latter  point 70 

El  Moro  to  Fort  Wingate  via  Fort  Union * 391 

Garland  City  to  Fort  Wingate  via  Conejos  and  San  Antonio  road 294 

Saving  from  the  latter  point 97 

This  saving  of  97  miles  is  also  effected  to  all  points  southwest  and 
west  of  Fort  Wingate,  as,  for  instance,  Oamp  Apache  and  Prescott,  Ar- 
izona, in  case  of  the  extension  of  the  railroad  to  Alamosa,  which  will 
shortly  be  done  beyond  a  doubt. 

£1  Moro  to  Fort  Wingate  via  Fort  Union 391 

Alamoea  to  Fort  Wingate  via  Conejos  and  San  Antonio  road 271 

Saved  by  the  latter  rente 120 

In  all  probability  when  the  railroad  extension  reaches  Alamosa  it 
will  be  found  desirable  to  reach  Fort  Craig  and  the  lower  posts  from 
this  point  by  following  down  the  Puerco. 

El  Moro  to  Fort  Craig  via  Fort  Union  and  Albaqaerqae 381 J 

Alamoea  to  Fort  Craig  via  Con^os,  San  Antonio  Koad,  and  Pueroo  River 33)1 

Probable  saving  of  abont. uO 

This  route  has  advantages  which  wilt  probably  be  considered  at  the 
time  the  railroad  extension  is  made.  Digitized  by  CiOOQIc 
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Lines  of  communication  between  Colorado  and  New  Mexico  are  im- 
portant to  the  military  service,  and  have  been  radically  altered  by  rail- 
road extension.    Improvements  shonid  be  made  to  existing  roads — 

l8t.  From  Fort  Garland  to  Santa  F^,  estimate $10,340 

If  Arm  J  ration  sold  to  laborers $6,900 

2d.  From  Fort  Garland  to  Soathw^eet  Cbama-Navs^o  road,  new^ 9,775 

If  Army  ration  sold  to  laborers 6,517  ....... 

Chama  Crossing  to  Poerco  Station 1,485      1,485 

M.  Survey  of  line  down  Puerco  River 1,000      1.000 

4tb.  For  (general  use  in  Southwestern  Colorado  and  Northern  New 

Mexioo 5,000 

If  Army  ration  sold 3,500 

19.402    27,600 

The  above  estimates  are  considered  to  be  close,  and  with  present 
prospects  an  immediate  appropriation  and  application  woald  resnlt  in 
a  quick  influence  on  freighting  rates^  and  ease  of  supplying  the  entire 
western  and  southwestern  posts.  Throughout  this  report  I  have  care- 
fully abstained  from  expressing  any  views  as  to  the  military  necessity 
of  this  or  that  road,  and  trust  that  this  point  will  be  developed  by  the 
department  commander  in  forwarding  this  paper. 

I  am,  sir,  very  respectfully,  your  obedient  servant, 

B.  H.  BUFFNER, 
First  Lieutenant  Engineers. 


THE  CHAMANAVAJO  EOUTB  TO  THB  LOWER   SAN  JUAN, 

Beads  are  the  highways  of  civilization  and  are  primarily  the  desider- 
atum for  the  development  of  country  with  fine  natural  resources.  The 
roads  of  the  San  Juan  country  of  Colorado  are  of  the  first  importance, 
and  whatever  can  be  done  to  shorten  the  lines  of  communication  and 
open  as  yet  undeveloped  sections  will  be  of  the  first  and  most  material 
value. 

The  recent  advance  of  the  Denver  and  Bio  Grande  (a  narrow-gauge 
railroad)  over  the  Sangre  de  Gristo  Bange  has  enabled  it  to  control  all 
freight  and  passenger  traffic  destined  for  the  San  Juan,  besides  that  of 
all  of  New  Mexico,  save  the  northeastern  part.  As  the  lower  country 
of  the  San  Juan  is  the  least  favored  with  respect  to  outer  communica- 
tion, its  claims  should  be  strongly  considered.  Hemmed  in  upon  the 
north  and  east  by  lofty  mountains,  with  outlying  spurs  that  contain 
many  peaks  of  great  altitude  and  few  practicable  or  natural  passes,  the 
summits  of  the  mountain  chains  lie  approximatively  in  the  arc  of  a  circle, 
with  Fagosa  Springs  nearly  at  the  center.  From  its  natural  position 
and  the  relative  bases  of  supply,  it  becomes  a  strategic  point,  and  is 
passed  on  the  upper  road  to  Animas  Park  and  ueighl^ring  populated 
districts. 

From  the  terminus  of  the  railroad  at  Garland  City,  the  route  for  all 
freight  and  passenger  traffic  to  the  Lower  San  Juan  passes  Tierra  Ama- 
rilla,  a  group  of  Mexican  villages,  of  which  the  main  plaza  is  Los  Nu- 
tritas.  The  old  line  by  Ojo  Caliente  and  the  cut-off  by  Cueva  have  been 
considerably  shortened  by  the  construction,  during  last  summer,  of  a 
toll-road  from  Conejos  to  Tierra  Amarilla,  which  may  be  known  as  the 
''Ohanaa"  route,  from  the  stream  along  whose  waters  it  mainly  lies. 
The  road  is  passable,  although  12  miles  of  the  way  remain  as  yet  iu  a 
bad  condition. 
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Upon  another  rival  line  between  the  same  points  work  has  been  com- 
menced, bat  its  completion  was  prevented  last  fall  by  the  outbreak  of  the 
smallpox  among  the  Mexican  inhabitants.  This  is  known  as  the  *^San 
Antonio'^  route,  the  first  partof  the  line  passing  mainly  along  that  stream. 
AH  roads  pass  the  Chama  River  at  the  Mexican  plaza  of  Los  Ojos,  2 
miles  from  Los  Nutritas ;  thence  to  Pagosa  the  way  is  almost  entirely 
over  a  natural  road,  through  low  valleys  or  over  gently  undulating  hills. 
Beyond  the  Ghama,  over  the  entire  route,  grass  and  timber  are  plentiful ; 
but  in  July  last  no  running  water  was  found  between  the  Ghama  and 
I^avajo — 33  miles— although  frequent  rains  had  but  lately  fallen.  The 
soil  is  to  some  extent  alkaline,  and  upon  pools  f  f  rainwater  camp  was 
dependent.  From  the  Navajo  to  Pagosa — 23  miles — water  is  abundant, 
the  Blanco  and  tributaries  being  crossed  en  route.  The  saving  of  dis- 
tance detween  Garland  Gity  and  Pagosa  is,  by  either  the  Ghama  or  San 
Antonio  routes,  60  miles,  compared  with  the  Gueva  line,  and  90  less 
than  that  via  Ojo  Galiente.  By  both  the  Ghama  and  San  Antonio 
thoroughfares  there  is  required  a  long  and  unnecessary  detour  to  the 
south.  Add  to  this  a  long  march  without  water,  or  sole  dependence 
upon  capricious  rain-storms  or  pools  muddied  by  sheep-herds,  between 
the  Ghama  and  the  Navajo,  and  we  find  an  imperative  need  of  a  shorter 
more  direct  route,  well  supplied  everywhere  with  wood,  water,  and  grass. 
The  location  found  preferable  for  s6  desirable  a  line,  a  cu^off  on  the 
'^  Ghama,"  may,  from  its  situation,  be  known  as  the 

CHAMA-NAVAJO. 

The  great  continental  back-bone,  hemming  in  upon  the  north  and  east 
the  Lower  San  Juan  region,  abruptly  changes  at  about  latitude  37^,  the 
dividing  line  of  Golorado  and  New  Mexico,  from  a  chain  of  lofty  peaks, 
with  high  connecting  mountains,  to  a  series  of  lo^r  ridges  with  high 
elevations,  detached  and  at  greater  intervals.  Immediately  to  its  south 
and  at  the  very  base  of  the  Ghama  peak,  whose  elevation  is  12,200  feet, 
occurs  an  exceptionally  fine  pass  fully  3,300  feet  below.  Watered  by 
the  west  fork  of  the  Upper  Ghama,  completely  protected  on  the  north 
and  east  by  the  mountains  and  outlying  slopes,  this  mountain  valley  lies 
sheltered  and  warm,  covered  with  nutritious  grasses,  perfectly  adapted 
and  in  every  respect  preferable  to  any  other  line  to  the  west.  This 
route  leaves  the  Ghama  road  on  the  upper  part  of  that  river,  curves  to 
the  south  on  account  of  high  basaltic  mesas  on  the  west  bank,  ascends 
the  valley  of  the  West  Fork,  and  after  passing  the  divide  at  an  easy 
grade,  descends  to  the  Navajo,  down  which  it  follows  for  about  5  miles. 
From  this  river,  northwestwardly,  at  a  few  miles'  distance,  tributaries  are 
crossed,  whence,  after  the  passage  of  the  main  divide  between  the  water- 
sheds of  the  Navajo  and  the  Blanco,  at  a  short  distance,  is  reached  the 
present  ^^ upper  road"  to  Pagosa.  On  this  line  the  distances  are  as  fol- 
lows, from  Gonejos  to  Pagosa: 

HttCA. 

Conejos  to  point  oiT  departare  from  the  Chama  road ••••  33.0 

Thence,  v ia  West  Fork  and  pass  of  8,720  feet,  to  the  Rio  Nav^o 14. 5 

Along  the  Rio  Navajo 5.5 

Thence  to  the  "ui)per"  or  present  traveled  road 9.9 

Along  same  to  Pagosa  Springs 14.5 

Total,  Conejos  to  Pagosa 77.4 

Distance  via  Chama  line,  Conejos  to  Pagosa 114.7 

Distance  saved  by  Chama-Navjgo  roate 37.3 

being  that  amount  less  than  any  other  short  line  now  open  or  com- 
menced. 
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The  constraction  of  this  line,  and  its  free  use  by  the  public,  will  be  of 
immense  benefit  to  the  Lower  San  Juan.  It  would  open  up  to  settle- 
ment magnificent  farming  and  grazing  lauds  now  remote  from  easy  com- 
munication«  and  for  many  other  reasons  would  be  a  most  economic  in- 
vestment of  public  money.  The  estimate  for  its  construction  from  point 
of  departure  from  the  Chama  until  the  upper  road  is  reached,  as  will  be 
seen  above,  a  distance  of  29.9  miles,  is  as  follows : 

Rock  blasting,  &c $3,000 

Road  embaDKmeDt  and  eonstrnotion,  except  above 4,200 

Bridge  over  main  Chama,  including  crib- work  and  approaches 725 

Bridge  over  the  Navajo 475 

Smafler  bridges  on  route 625 

Contingencies 750 

Total 9,775 

From  the  maps  accompanying  the  entire  route,  with  the  old  and  new 
roads,  the  advantages  of  the  above  saving  in  distance  can  be  readily 
noted. 

With  the  present  situation  of  the  railroad,  we  have  the  following  table 
of  distances,  showing  the  great  desirability  of  shorter  lines  of  commu- 
nication : 


Garland  City— 


8 

s  . 


Via  Ojo  Callente  and  Tierra  Aniarilla. 

Caeva  and  Tierra  Amarilla 

The  San  Antonio  route 

The  C  h ama  roa  te , 

The  Chama- Navajo  route 


MUi. 

258.5 

saas 

165.3 
167.3 
129.9 


322.9 
29*2.9 
229.7 
2:11.7 
194.3 


Headquarters  Department  of  the  Missouri, 
Office  op  the  Chief  Quartermaster, 
Fort  Leavenworthy  Kans.j  January  29,  1878. 
Sir  :  I  have  the  honor  to  submit,  for  the  information  of  the  depart- 
ment commander,  a  statement  showing  the  rates  paid  by  the  Quarter- 
master's Department  for  wagon-transportation  from  El  Moro,  Colo.,  to 
certain  posts  in  New  Mexico  and  Arizona,  during  the  six  months  ending 
December  31, 1877,  as  compared  with  the  rates  to  be  paid  from  February 
1  to  June  30, 1878,  under  contracts  from  Garland,  Colo.,  which  have 
been  awarded  to  F.  F.  Strnthy  : 

I  To— 


From— 


Bl  Mom,  Colo.,  six  months  ending  December  31, 18T7  (per  100 

poande  for  whole  dUtance) 

.Il*'*^'  ^^O'  avermee  of  six  months  ending  June  30, 1878  (per 
100  pounds  for  whole  distance) 

Difference  in  faror  of  Garland,  Colo,  (per  100  pounds  for 
whole  distance) 

H.  Ex.  G6 — 13 
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The  total  quantity  of  freight  transported  to  these  posts  yearly  is  from 
one  to  two  million  pounds,  probably  nearer  two  than  one  millioo. 
Very  respectfully, 

R.  SAXTON, 
Chief  Quartermiuter, 

The  Assistant  Adjutant-General, 

Department  of  the  Missouriy  Fort  Leavcnicorth^  Kans. 

[Fkst  indorsement.] 

Headquarters  Department  of  the  Missouri, 

Assistant  Adjutant-General's  Office, 
Fort  Leavenworth^  Kans.^  January  31, 1878. 
Re8|)ectfully  returneil  to  the  chief  quartermaster  of  the  departmeot, 
who  is  desired  to  add  to  the  information  herein  contained  a  statement 
of  the  comparative  cost  of  placing  stores  at  £1  Moro  and  at  Fort  Gar- 
land. 

By  command  of  Brigadier-General  Pope. 
•  E.  R.  PLATT, 

Asfiistant  Adjutant  Generd, 

Chief  Quartermaster's  Office, 
Department  Missouri, 
Fort  Leavenicorthj  January  31, 1878. 
Respectfully  returned  to  the  assistant  adjutant-general  of  the  depart 
ment. 

The  cost  of  placing  stores  at  Garland,  Colo.,  is  just  20  cents  per  100 
pounds  more  than  the  cost  of  placing  them  at  £1  Mora 

R.  SAXTON, 
Chief  Quarterwa$itr» 
[Fiwt  indoreemeDt.] 

IIead(^uarters  Department  of  the  Missouri, 

Fort  Leaventvorthj  Kans.^  February  2, 1878. 

This  letter,  with  the  accompanying  detailed  reports,  covering  foUy 
the  entire  subject,  is  respectfully  forwarded  for  the  consideration  oi\k 
Secretary  of  War. 

Garland  will  undoubtedly  be  the  shipping  point  for  some  years  of  all 
freight  destined  for  Southwestern  Colorado,  Eastern  Arizona,  and  tbe 
whole  of  New  Mexico,  excepting  only  the  posts  of  Union  and  Stanton 
freight  rates  from  Garland,  as  will  be  seen,  being  much  below  any  others 
offered. 

From  Garland  depart  three  routes  for  this  service.  One  to  the  San 
Juan  country ;  one  to  the  posts  in  Arizona,  including  Fort  Wiopte. 
New  Mexico,  and  one  via  Santa  F6  to  the  Lower  Rio  Grande.  Th* 
amount  required  on  each  of  these  roads  to  make  good  roads,  and  thereby 
still  further  cheaper  freights  and  facilitate  communication,  is  asfoi 
low8,  viz : 

To  San  Juan  country  and  site  of  the  military  post  in  that  region,  to  which 

Fort  Garland  is  to  He  transferred * fl^'^^J 

To  Fort  Wlngate  atd  iKSts  in  Aiizona  north  of  Gila  River %^^ 

TobauMiF6 10,000 

Total a4,00i 

With  this  small  amount  these  roads  can  be  put  in  excellent  condition, 
and  there  is  no  doubt  that  the  whole  sum  will  be  repaid  twice  over  in  a 
few  years  by  reduction  of  freight  rates.  I  respectfully  ask  that  the  Sec- 
retary of  War  ask  a  special  appropriation  for  this  work  ot  the  amoant 
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specified,  the  work  to  be  done  under  the  charge  of  Lieutenant  Ruflfner, 
chief  engineer  of  this  department.  Tbe  sooner  it  can  be  done,  the  better 
for  the  government  and  all  concerned.  The  great  importance  of  the 
roads  ia  the  settlement  and  development  of  tbe  regions  which  they 
traverse  need  not  be  set  forth  It  will  suffice  to  say  that,  in  my  opinion, 
every  interest  of  the  government  in  that  section  of  the  country  will  be 
greatly  benefited  at  very  small  expense  in  tbat  direction. 

JNO.  POPE, 
Brevet  Major  General  U.  H.  A.,  Commanding. 

[Second  iudorsemeut.] 

Headquarters  Military  Division  of  the  Missouri, 

CliicagOj  February  5,  1878. 
Respectfully  referred  to  the  chief  engineer  officer  of  the  div  sion  for 
examination.    Please  return. 
By  command  of  Lieutenant-General  Sberidan. 

K.  C.  DRUM, 
Assistant  Adjutant- General. 

[Third  iudorsement.] 

Office  Chief  Engineer,  Military  Division  Missouri, 

Chicago^  February  6, 1878. 
Respectfully  returned  to   the   assistant   adjutant-general,  Military 
Division  of  the  Missouri. 

G.  J.  LYDECKEB, 
Captain  of  Engineers^  Chief  Engineer  Military  Division  Missouri. 

[Foarth  indorsement.  J 

Headquarters  Military  Division  of  the  Missouri, 

Chicago^  February  7, 1878. 
Respectfully  forwarded  to  tbe  A(\jutant-General  of  the  Army. 
In  the  absence  of  the  Lieutenan^Gcneral  commanding. 

R.  O.  DRUM, 
Assistant  Adjutant  General. 

[I'^ifth  indorsement.] 

Headquarters  of  the  Army, 

Washington,  February  12, 1878. 
Respeotfnlly  submitted  to  the  honorable  Secretary  of  War  approved. 
The  completion  of  tbe  railroad  across  the  Sangre  de  Cristo  Mountaips 
into  the  valley  of  tbe  Rio  Grande  opens  up  a  most  interesting  and  ex- 
tensive new  country.  Twenty-four  thousand  dollars  could  not  be  better 
expended  than  on  the  roads  herein  described,  and  Captain  Ruffner  is 
peculiarly  qualified  for  tbe  work. 

W.  T.  SHERMAN, 

General 


Headquarters  Department  of  the  Missouri, 
Office  of  the  Chief-Engineer, 

Fort  Leavenworth^  Kans.,  February  5,  1878. 
Sir  :  I  have  the  honor  to  transmit  herewith  a  map  of  Colorado,  with 
a  small  portion  of  New  Mexico,  showing  the  general  area  covered  by  me 
during  tbe  San  Juan  reconnaissance,  from  June  to  November,  1877. 

Tbe  lines  of  communication  passable  for  wagon-trains  are  marked  at 
all  points,  wbether  in  tbe  nature  of  county  or  private  toll-roads.    To 
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complete  the  scope  of  this  paper  as  that  of  a  partial  report  the  location 
of  the  population  has  been  given.  Those  portions  of  the  country  which 
have  been  occnpied  by  settlers  for  farming,  either  ranching  or  grazing, 
and  by  prospectors  for  mining  purposes,  are  also  shown,  the  sections 
which  are  thickly  populated  being  so  indicated. 

Of  all  the  country  adapted  to  agriculture,  that  drained  by  the  Animas 
is  receiving  the  largest  amount  of  emigration,  the  portion  known  as  the 
Animas  Park  extending  from  the  mouth  of  Junction  Creek,  aboat  13 
miles  to  the  north,  an  especially  beautiful  and  fertile  valley,  with  an 
elevation  from  6,500  to  6,800  feet,  having  already  been  almost  wholly 
occupied.  The  ranchmen  in  general,  however,  have  made  no  improve- 
ments worthy  of  mention  on  the  land,  and  have  done  little  save  to  barely 
establish  and  hold  their  claims,  for  with  over  ten  thousand  acres  of  tilla- 
ble land,  I  found  last  fall  the  amount  under  actual  cultivation  to  be  less 
than  one-tenth  of  the  total.  A  few  exceptional  cases  were  noted,  the 
ranch  of  Mr.  Lamb,  4  miles  above  Animas  City,  deserving  especial  men- 
tion for  the  fine  appearance  of  his  farm,  with  all  the  usual  outbuildings 
and  external  signs  of  thrift  and  comfort  noticeable  in  one  of  the  Bast- 
em  States. 

Animas  City  referred  to  is  a  new  and  growing  town  on  the  right  bank 
of  the  Animas,  just  above  the  mouth  of  Junction  Creek.  It  is  not  laid 
down  on  any  Dayden  or  Wheeler  map,  and  must  not  be  confounded 
with  the  "Animas  City''  of  Wheeler,  which  is  an  old  deserted  place, 
about  12  miles  above,  and  on  the  other  bank  of  the  river.  The  opening 
of  the  Jicarilla  Apache  reservation  to  settlement  has,  during  the  past 
year,  drawn  a  considerable  number  of  emigrants  to  the  San  Juan,  the 
Lower  Animas,  and  the  La  Plata. 

The  farming  and  grazing  population  established  themselves  on  the 
lower  parts  of  rivers  and  streams,  and  are  permanently  thereon ;  the 
mining-camps,  wholly  or  almost  entirely,  are  located  at  the  headwaters 
of  streams  or  upon  mountain-peaks  near  by.  Owing  to  the  short  work- 
ing-season, and  the  intense  severity  of  the  winter  at  that  elevation,  the 
mining-population  is  of  a  semi-permanent  nature,  leaving  about  the 
latter  part  of  October,  and  returning  in  May  or  June,  from  the  town.< 
or  the  lower  regions,  where  they  congregate  for  the  winter.  As  an 
illustration  of  the  brevity  of  the  working-season  may  be  mentioned  my 
visits  to  the  Summit,  a  gold-mining  district  southwest  of  Del  Norte. 
They  were  three  in  number,  and  from  different  directions,  daring  the 
reconnaissance:  in  June,  from  the  Lower  Alamosa;  in  Angast,  from 
Fagosa,  via  the  San  Jnan;  and  in  October,  from  Del  Norte.  In  August 
only  was  my  way  not  impeded  by  snow ;  the  total  precipitation  there 
for  the  year  ending  November  1  being  24  feet.  In  preparing  the  printed 
table  of  densest  populated  districts  attached  to  the  map,  the  pop- 
ulation belonging  to  various  mining-camps  has  been  so  accredited,  since 
it  there  properly  belongs,  and  with  other  of  a  floating  nature,  faliy 
agi^regates  the  numbers  given.  While  there  may  be  a  percentage  of 
error  in  the  designated  numbers  in  a  few  instances,  it  is,  on  the  whole, 
believed  to  be  less  than  the  total  of  all  the  region  visited  from  the  exist- 
ence of  obstacles  to  an  exact  and  actual  count.  The  difficulties  of 
arriving  at  a  thorough  and  perfect  census  in  such  localities  may  well  be 
imagined,  for  while  a  town  is  drained  of  its  winter  population  for  the 
mining  regions,  prospectors  distribute  themselves  through  localities 
almost  uninhabited,  or  waver  from  one  section  to  another  as  its  pros 
pects  change.  There  were,  for  instance,  from  three  to  four  hundred 
more  persons  in  Lake  City  last  spring  than  are  so  credited,  owing  to 
their  temporary  stay ;  immigration  was  very  great  to  this  localiiy,  but 
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ilisappointed  in  endeavors  to  find  employment,  tliey  either  returned  or 
spread  out  into  new  districts. 

The  total  distance  traveled,  after  leaving  Fort  Garland,  Colorado,  was 
2,030  miles;  tbis  was  wholly  in  the  field,  mainly  with  pack-trains,  and 
is  c6nfined  to  that  made  in  person,  not  including  any  mileage  made  by 
detached  wagon -trains  or  by  any  members  of  my  party  unaccompanied 
by  myself. 

The  following  table  gives  the  distances  between  interesting  or  im- 
portant points  visited  : 


Between  what  polotfl. 


Milea. 


GarUsd  City  to  Fort  GarlftDd 

Fort  GarlAod  to  Stewart's  Ferry 

Stewart's  Ferry  to  CuDCtjos 

Fort  Garland  toChevez  Ferry 

Chevea  Ferry  to  Conejos 

Conejos  to  Tierra  AmarillaCLas  Nutritas)  viaOJoOaliente 
Conejos  to  Tierra  Amarilla  (Las  Vatritas)  via  Caera . . . 
ConcQos  to  Tierra  Amarilla  (Las  Kotrltas)  via  the  Cha- 
maronte. 

Los  Nntritas  toLosOjos 

Los  Q|ns  to  Rio  Navajo 

KioKaviljo  to  Rio  Blanco 

Rio  Blanco  to  Fagosa  Spriugs 

ConcQoa  to  Pagosa  via  CMo  (jaliente 

Conejos  to  Pagosa  via  Caeva 

Conelos  to  Pagosa  via  the  Chama  route 

Conejos  to  Pagosa  via  San  Antonio  route 

Conejos  to  Pagosa  via  Chama-Kavajo  route 


Pagosa  Springs  to  the  Summit  District 

Pagosa  to  Rio  Nutria  (spring  near  ranch  of  Colonel 
Pfeiffers). 

Rio  Notria  to  Rio  Piedra 

Rio  Piedra  to  Kio  de  losPiuos 

Rio  de  los  Pinos  to  Rio  Florida 

Rio  Florida  to  Rio  de  los  Animas 


Animas  City  to  Parrott  City 

Parrott  City  to  East  Fork  Rio  Mancos 

East  Fork  to  West  Fork  Rio  Manoos 

Thenoe  to  Big  Bend  Rio  Dolores  (Camp  64,  September  23) 

Parrott  City  to  month  Rio  LaPlaU 

Animas  City  to  mouth  Rio  de  las  Aninuw 

Animas  City  to  Hermosa. 

Uermosa,  via  Grand  Cafion  of  the  Animas,  to  Silverton. 

Sn?erton  to  Howardaville 

Howardsville  to  Lake  City,  via  Animas  Forks  and  Bur- 
row's Park. 

Howardsville  to  Lake  City,  via  Mineral  City  and  Hen- 
sen  Creek. 

Howardsville,  via  old  wagon-road,  to  Carr*s 

Howardsville,  via  Cunningham  Gulch  and  trail  over 
Summit,  to  Carr's. 

Carr's  to  Alden's  Junction  or  Antelope  Springs 

Alden's  to  Lake  City 

Aldsn's  or  Antelope  Springs  to  Wagon-Wheel  Gap 

Wagon-Wheel  Gap  to  month  South  Fork  Rio  Grande  . . . 

Thence  to  Del  Norte 

Del  Norte  to  the  Summit 

*1  Norte  to  Fort  Garland , 

Norte  to  Piedra  Piotada 

nee  to  La  Jara  post-oftice  on  Rio  de  la  Jara 

rbence  to  Conejos 


6.5 
19.5 
26.5 
31.5 
18 

150 

120 
60.7 

2 

3:1.2 
12.3 
10.6 

208 

178 

114.8 

112.8 
77.4 

49 
13 

12.1 
19.9 
13.6 
5.8 
19.5 

lai 

11.9 
.7 
18.7 
54 
58.5 

8.6 
40.8 

4.7 
36.6 

31 

16.3 
22.7 

27 

33.5 

16 

11.6 

15.8 

27.8 

60 

15.9 

lao 

13.5 


Remarks. 


Railroad  terminus  at  Garland  City. 
( Stewart's,  or  n'pper  ferry,  on  the  Rio 
I     Grande. 

^Chever,  or   lower  ferry,  formerly 
\     Myers's. 


Chama  River  forded  at  Los  Ojos. 

>  Upper  road  to  Pagosa. 

County-road;  lower  route. 
O>unty-road:  cnt-ofH 
New  toll-road ;  12  miles  incomplete. 
New  toll-road ;  oonstruoting. 
Proposed  United  Sutes  road;   thn 

shortest  route  West. 
Trail  up  Rio  San  Juan. 


Ck>unty-rood. 


Via  toll-road. 
Via  trail. 

>  County-road. 

Trail. 

Toll-road. 

TralL 

County-road. 

Wightman'a  new  toll-road. 

County-road. 

>ToUroad. 


Summit  of  pasM,  12,400  feet. 
Pass,  11,900  feet. 


Toll-road;  pass,  11,100  feet. 

>  Toll-road  down  Rio  Grande. 

Toll  road. 
County-road. 

>  In  San  Luis  Park ;  county-road. 


I  am,  sir,  very  respectfully,  your  obedient  servant, 

C.  A.  H.  McCAULEY, 
Second  Lieutenant  Third  Artillery^ 

Assist,  to  Chief  Engineer  Dept,  of  Mo. 
Assistant  Adjutant-General, 

Department  of  the  Missouri^  Fort  Leavemcorth^  Eans.j 
Through  Chief  Engineer. 
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[Indoitement.] 

Headquarters  Department  op  the  Missouri, 
Office  op  the  Chief  Engineer, 

Fort  Leavenworthj  Kans.^  February  8,  187S. 
Respectfully  forwarded. 

Particular  attention  is  invited  to  this  report,  as  it  contains,  in  brief, 
much  valuable  information,  collected  with  care  and  condensed  with 
judgment. 

The  map  of  the  whole  of  Colorado  is  furnished,  so  that  a  comparison 
may  be  readily  made  of  the  area  reconnoitered  with  that  of  the  wliole 
of  the  State.  In  future  reports  on  this  subject  a  partial  map  will  be 
prepared  of  the  area  in  question  and  the  whole  State  will  not  again  W 
represented. 

E.  H.  RUFFNER, 
First  Lieutenant  Engineer*, 

Headquarters  Department  of  the  Missouri, 

Fort  Leavenworth^  Kans.^  February  II,  1878. 

Resi^ectfully  forwarded  to  the  assistant  adjutant-general,  headqaarters 
Military  Division  of  the  Missouri,  in  connection  with  the  report  on  the 
same  subject  transmitted  on  the  2d  instant. 

These  reports  contain,  as  it  appears  to  me,  all  the  information  neces- 
sary to  determine,  within  limits,  the  location  for  a  consolidated  Ute 
reservation  and  agency  and  the  military  post  needed  in  the  San  Juan 
country. 

JNO.  POPE, 
Brevet  Major-Qeneral,  V.  8.  A.,  Commanding. 

Headquarters  Military  Division  op  the  Missouri, 

Chicago  J  February  15, 1878. 
Respectfully  forwarded  to  the  Adjutant-General  of  the  Army. 
In  the  absence  of  the  Lieutenant-General  commanding. 

R.  G.  DRUM, 
Assistant  Adjutant  OeueraL 

Headquarters  op  the  Army, 
Washington^  February  Id^  1878. 
Respectfully  submitted  to  the  Secretary  of  War,  in  connection  with 
previous  papers  referred  to  by  General  Pope,  which  were  submitted  on 
the  12th  instant. 

W.  T.  SHERMAN, 

OeneraL 
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LOSa  OF  THE  DKEDGE-BOAT  McALESTEK. 


LETTER 


FROM 


THE    SECRETARY   OF    ¥AR, 

IN  RELATION  TO 

The  disappearance  of  the  United  States  dredge-boat  McAlester. 


March  13, 1878.— Roforred  to  the  Committee  on  Commcroo  and  ordered  to  be  printed. 


Wab  Department, 
Washington  City^  March  13, 1878. 

The  Secretary  of  War  has  the  honor  to  report  to  the  Hoase  of  Bep- 
resentatives,  for  the  information  of  the  Oommittee  on  Oommerce,  in  re- 
sponse to  telegram  from  the  chairman  of  said  committee,  that  the 
United  States  dredge-boat  McAlester  left  New  Orleans  January  2, 1878, 
for  Sabine  Pass,  Texas,  and  has  not  been  heard  from  since.  She  is  un- 
doubtedly lost. 

The  accompanying  copy  of  a  letter  from  Gapt.  0.  W.  Howell,  Corps  of 
Engineers,  and  inclosed  list,  gives  the  names,  occupation,  and  wages  of 
the  persons  employed  on  the  dredge-boat. 

GEO.  W.  McORARY, 

Secretary  of  War. 


United  States  Enoineeb  Ofpicje, 

New  Orleans^  La.^  March  7, 1878. 
General:  In  compliance  with  telegram  from  the  Chief  of  Engineers, 
dated  March  6, 1878, 1  have  the  honor  to  forward  herewith  list  of  names, 
occnpation,  and  monthly  wages  of  employes  lost  on  the  United  States 
dredge-boat  McAlester. 

Very  respectfully,  your  obedient  servant, 

C.  W.  HOWELL, 
Captain  of  Engineers^  U.  S.  A. 
Brig.  Gen.  A.  A.  Humphbets, 

Chief  of  Engineers^  U.  8.  A.,  Washington^  D.  C. 
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List  of  names,  occupation,  and  monthly  wages  of  employ^  lost  on  United  States  dredge-hoat 

McAlester, 


Kame. 

Ooonpaiiion. 

IfontUy 
wagca. 

LB  Swift 

Vaster  .-..* 

|195  00 

L  Warren 

Hate 

ISSOO 

WuTon  C.Beayer. 

Parser................. 

W  00 

JoMph  K.  Heap... 

First  ssaistant  engineer  .... 

Third  assUtaat  engineer .... 
Fourth  asaiatant  en|dnear. . . 
Water-tender 

ISS  00 

B.  J.  Collina,  sr 

100  00 

J.  Levanffa 

90  00 

80  00 

LeonanlGish 

55  00 

T.  Cnmian 

Oiler 

50  00 

B.Finn 

do 

50  00 

William  Ryan 

Fireman 

50  00 

ICMeOnoean 

do 

50  00 

Frank  Sherry 

do 

SO  00 

T.  Oliver,.... 

do 

50  00 

P.  Bocers 

do 

50  OO 

Pat  Kennedy 

do 

50  00 

Samuel  Gnthrie 

Coal-nasser 

40  00 

H.Man 

.!v^Sov^     :      : :: 

40  00 

Jamea  Carline * 

!  !::;do  ;;:;:::iii"  ":"! 

40  00 

H.  Brooks < 

do 

40  00 

B.  Collins 

do : 

40  00 

J.Haffhes 

do 

40  00 

ICBanrot 

Cook 

50  00 

PanlA.  Ponjal 

Assistant  oook. . 
Seaman 

30  00 

Jamea Paitornon *a»a*      *ax^        ..^^^a                     ^^s.  ^.^ 

40  00 

T.Casey 

do 

40  00 

J.Bark! 

do   

40  00 

Henry  ICcDermott 

do 

40  00 
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CERTIFICATES    OF    CITIZENSHIP    TO    SEAMEN     DURING 
YEAR  ENDING  DECEMBER  31,  1877. 


LETTER 


FROM 


THE   SECRETARY   OF   STATE, 


TRANSMITTING 


An  abstract  of  returns  made  by  collectors  of  customs^  of  the  number  of 
seamen  hamng  received  certificates  of  citizenship  during  the  year  ending 
December  31,  1877. 


March  20, 1878. — Referred  to  the  Committee  on  Commerce  and  ordered  to  bo  printed. 


Depaetmekt  op  State, 
Washingtmiy  March  11, 1878. 
Sib  :  In  compliance  with  section  207  of  tbe  Revised  Statutes,  I  have 
the  honor  to  transmit  an  abstract  of  the  retarns  made  to  this  depart- 
ment by  collectors  of  customs,  pursnant  to  section  4591,  of  the  said  Stat- 
utes, showinjc  the  number  of  seamen  registered  as  having  received 
certificates  of  citizenship  during  the  year  ending  December  31,  1877. 
I  have  the  honor  to  be,  sir,  your  obedient  servant. 

WM.  M.  EVARTS. 
The  Hon.  S.  J.  Randall, 

Speaker  of  the  House  of  Representatives. 


[iDcIosnre.] 


Ahsiract  of  returns  of  collevtors  of  ctisiomSj  showing  the  number  of  seamen  registered  as  hat- 
ing received  certijicatts  of  citizenship  during  th4i  year  ending  December  31,  1877. 


1             1 

State.                                 District.               1              Collector. 

Number  of  seamen  reg- 
istered. 

i                      1 

Native.     Naturalized. 

Haaaachasettf '  Edjfartown '  C.  B.  Marcbaut 

3 
1 
3 
None. 

None. 

Do  1  Marblchead '  Simeon  Dodge 

Do. 

Rhode  Island '  Newport 1  .S.W.Macy 

Do. 

Do      Gloucester F.  J.  Babson 

Do. 

Note.— No  reports  were  received  from  any  other  collectors. 

c 
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KING  VICTOR  EMANUEL  I,  OF  ITALY. 


LETTER 


FROM 


THE   SECRETARY  OF   STATE, 


TRANSMITTISO 


A  letter  from  the  Italian  minister  concerning  the  marks  of  respect  shotcn  ta 
the  memory  of  Victor  Emanuel  7,  late  King  of  Italy. 


March  25, 1878.— Ordered  to  be  printed. 


Department  of  State, 
Washington^  March  22, 1878. 
Sir  :  Pursaant  to  the  request  of  Baron  BlaDC,  envoy  extraordinarjr 
and  minister  plenipotentiary  of  His  Majesty  the  King  of  Italy,  I  com- 
municate a  translation  of  a  note  of  the  4th  instant,  addressed  by  the 
baron  to  this  department,  expressing  the  gratification  of  his  sovereign 
with  the  participation  of  the  various  branches  of  this  government  in  the 
obsequies  of  the  late  King  Victor  Emanuel  I,  and  with  the  regret  gen- 
erally shown  in  this  country  upon  the  demise  of  that  monarch. 
I  have  the  honor  to  be,  sir,  your  obedient  servant, 

a;vm.  m.  evarts. 

The  Speaker  of  the  House  of  Representatites. 

Inclosure. 
A  translation  of  a  note  from  Baron  Blanc. 


Legation  op  Italy  in  the  United  States, 

Washingtonj  March  4,  1878. 

Mb.  Secretary  of  State  :  I  am  instructed  to  convey  through  yon 
the  expre^ion  of  the  gratitude  of  His  Majesty  the  King,  my  august 
sovereign,  to  His  Excellency  the  President  of  the  United  States  for  his 
presence  at  the  funeral  service  that  was  held  at  Washington  in  memory 
of  King  Victor  Emanuel  I. 

1  have  also  received  instructions  to  inform  you  how  deeply  ray  gov- 
ernment has  been  touched  by  the  part  taken  in  this  ceremony  by  the 
Oabioet,  the  Senate,  the  House  of  Representatives,  the  Supreme  Court, 
the  Army,  the  Navy,  and  other  distinguished  bodies.    Digitized  by  CjOOQIc 
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The  private  testimonies  bave  also  been  highly  appreciated  which  have 
been  rendered  by  the  American  people  on  this  painful  occasion  to  the 
Italian  nation,  and  which  have  been  shown  in  so  lofty  a  form,  among 
others,  in  a  beantifal  poem  by  Mr.  Bayard  Taylor,  which  has  been  placed 
in  the  hands  of  His  Majesty. 

These  noble  manifestations  of  sympathy  with  the  grief  that  has 
afflicted  the  royal  family  and  the  Italian  nation  have  met  with  au  echo 
of  gratitude  and  aftection  in  Italy,  and  the  exchange  of  such  sentiments 
cannot  fail  to  draw  still  closer  the  bonds  which  unite  the  two  coantries. 

I  should  be  obliged  to  you,  Mr.  Secretary  of  State,  if  you  woald  be 
pleased  to  transmit  this  expression  of  thanks  to  the  presiding  officers  of 
both  houses  of  Congress,  to  the  officers  of  the  Army  and  Navy,  and  to 
the  other  dignitaries  whom  I  cannot  address  directly. 

I  avail  myself  of  this  occasion  to  renew  to  you,  Mr.  Secretary  of  State, 
the  expression  of  my  very  high  consideration. 

BLANC. 

His  Excellency  Wm.  M.  Evarts, 

Secretary  of  IState^  dbc. 
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2d  Session.      j  \    No.  70. 


APPOINTMENT  OP  CADETS  BY  THE  PBE8IDENT. 


LETTER 

FBOM 

THE   ATTORNEY-GENERAL, 


IN  RESPOK8B  TO 


A  resolution  of  the  House  of  Representatives^  in  reference  to  the  appointment 
of  cadets  to  the  Naval  and  Military  Academies  by  the  President 


March  28, 1^78. — Laid  on  the  table  and  ordered  to  be  printed. 


Dbpabtmbnt  of  Justice, 

Washington^  March  27, 1878. 
Sm :  I  have  the  honor  to  acknowledge  the  receipt  of  the  following 
resolation,  dated  March  16, 1878 : 

Beaolvedy  That  the  Attorney -General  of  the  United  States  be  requested  to  inform  the 
House  of  Representatives  whether,  in  his  opinion,  the  annual  appointments  of  ten  ca- 
dets at  large  made  by  the  President  of  the  United  States  respectively  to  the  Militarv 
Academy  and  Naval  Academy  have  been  made  in  pursuance  of  law  or  by  custom,  and, 
if  by  custom,  how  long  it  has  been  construed  as  establishing  such  power  of  appoint- 
ment. 

I  understand  that  the  object  of  this  resolation  is  not  to  elicit  the  facts 
connected  with  the  appointments  referred  Ip  in  it,  as,  if  so,  it  woald 
no  doubt  have  been  addressed  to  the  War  Department,  the  means  of 
obtaining  such  facts  being  there  and  not  in  this  department. 

It  is  therefore  desired,  as  I  understand,  that  I  should  render  a  legal 
opinion  upon  the  subject  to  which  the  resolution  refers. 

In  that  view,  I  must  reply  that  I  am  not  at  liberty  to  furnish  the  legal 
opinion  contemplated.  The  authority  of  the  Attorney -Gleneral  to  render 
hisofficial  opinion  is  limited  by  the  laws  which  create  and  define  his  office, 
and  does  not  permit  him  to  give  advice  at  the  call  of  either  house  of  Oon- 
gress,  or  of  Congress  itself,  but  only  to  the  President  or  the  head  of  an  ex- 
ecative  department  of  the  government.  The  absence  of  authority  to  re- 
spond to  calls  for  legal  opinions,  coming  from  sources  other  than  those 
prescribed  by  law,  was,  early  in  the  history  of  the  government,  suggested 
to  the  House  of  Representatives  by  the  then  Attorney -General,  Mr.  Wirt 
(1  Op.,  335),  and  no  change  in  this  respect  has  been  made  by  the  law 
creating  the  Department  of  Justice.  The  view  thus  taken  has  been 
invariably  observed  by  my  predecessors,  including  Attorney s-Oeneral 
Taney,  Crittenden,  Bates,  Evarts,  and  Williams.  (2  Op.,  409 ;  5  Op., 
561;  10  Op.,  164;  12  Op.,  544  j  14  Op.,  17 ;  14  Op.,  177.) 
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I  therefore  feel  that  neither  my  high  respect  for  the  express  wish  of 
yoar  honorable  body,  nor  my  earnest  desire  to  comply  with  any  request 
that  it  might  make,  woald  warrant  a  departure  in  the  present  instance 
from  the  law  and  precedents  which  have  heretofore  been  established. 
Very  respectfully,  your  obedient  servant, 

CHAS.  DEVBN8, 

Attamey'€^eneral. 
The  Speaker  of  the  Howe  of  Bepreeentaiives, 
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45th  Gorobxss,  \  HOUSE  OF  fiEPBESENTATlYES.    ( Ex.  Doo. 
2d  SeuioH.      ]  \    ^o.  71. 


ADOPTION  OF  METRICAL  SYSTEM. 


LETTER 


FBOM 


THE  SECRETARY  OF  THE  TREASURY, 


IN  RE8PONSB  TO 


A  resolution  of  the  House  of  Representatives^  transmitting  certain  reports 
in  reference  to  the  adoption  of  the  metric  system. 


[Mabch  28, 1678.— Refemd  to  the  Committee  on  Coinagei  WeightSi  and  Meaenree. 

March  29, 1878.— Recommitted  to  the  Committee  on  Coinage,  Weights,  and  Measure  > 

and  ordered  to  be  printed. 


Tbeasuby  Depabtment,  March  26, 1878. 

Sib  :  I  have  the  honor  to  acknowledge  the  receipt  of  House  resola- 
tion  of  November  6, 1877,  asking  that  the  heads  of  the  executive  de- 
partments of  the  government  be  requested  to  report  to  the  House  of 
Bepresentatives,  at  as  early  a  date  as  practicable,  what  objections,  if 
any,  there  are  to  making  obligatory  in  all  governmental  and  individ- 
ual transactions  the  metrical  system  of  weights  and  measures,  whose 
use  in  the  United  States  has  been  authorized  by  act  of  Oongress,  and 
also  how  long  a  preliminary  notice  should  be  given  before  such  oblig- 
atory use  can  be  introduced  without  detriment  to  the  public  interests,  &c. 

Concerning  this  matter  of  inquiry,  I  am  of  the  opinion  that  it  is  not 
advisable  to  make  the  metrical  system  of  weights  and  measures  obliga- 
tory in  any  transactions  at  present.  The  law  now  legalizes  and  permits 
that  system  to  be  adopted  in  all  cases  with  the  consent  of  parties. 

While  the  metrical  system  is  undoubtedly  the  more  perfect  in  theory 
the  oldlsystem  of  weights  and  measures  is  so  ingrafted  upon  the  busi- 
ness habits  of  our  fellow-citizens,  that  a  new  system  should  not  be 
adopted  until  it  is  well  understood  and  acquiesced  in  by  the  body  of 
the  people.  I  think  great  confusion,  many  inconveniences,  and  much 
litigation  would  arise  firom  its  hasty  adoption.  Oongress  might  properly, 
in  any  revision  of  the  tarilff,  adopt  this  system,  stating'in  the  law,  how- 
ever, the  equivalents  of  the  old  in  the  metrical  system ;  but  even  this 
change  would  create  some  embarrassment,  and  is  of  doubtful  utility. 

I  submitted  the  resolution,  however,  to  the  Superintendent  of  the 
Coast  Survey,  the  chief  clerk  of  the  department,  and  the  chief  clerk  of 
the  Bureau  of  Statistics,  for  an  expression  of  their  respective  views  on 
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2  ADOPTION   OF  METRICAL  SYStEM. 

the  matter,  aod  I  transmit  herewith  their  repliesi  to  which  aUe&tion  is 
respectfall^'  invited. 

Very  respectfully, 

JOHN  SHERMAN, 

Seeretanf. 
Hon.  Samuel  J.  Randall, 

tiipeaker  of  the  House  of  Representatives. 


Reply  of  J.  K.  Upton^  chief  clerk  of  Treasury  Department. 
Tbeasubt  Department, 

OFPTCJE  OF  THE  SEOBETABT, 

Washingtanj  D.  (7.,  March  6, 187& 
8m :  In  compliance  with  your  verbal  request  that  I  present  to  yon, 
in  writing,  any  suggestions  that  may  occur  to  me  in  the  matter  of  the 
proposed  introduction,  into  this  country,  of  the  metric  system  of  weights 
and  measures,  that  the  same  may  be  transmitted  to  Congress  withyoor 
reply  to  the  resolution  of  the  House  of  Representatives,  dated  Novem- 
ber 6, 1877, 1  have  the  honor  to  submit  the  following: 

pbesent  standards. 

The  necessity  of  uniform  standards  for  measuring  distcuioes,  wetghiB, 
capacity,  and  values,  among  people  intimately  associated  is  aniversanj 
acknowledged,  and  the  Constitution  of  this  country  has  wisely  giv^  to 
Congress  the  power  to  fix  these  standards.  This  power  has  not  been 
freely  exercised  and  consequently  there  is  no  uniform  or  aathoritati?e 
standards  of  measurement  throughout  the  country. 

In  measuring  length,  the  yard,  derived  from  ancient  arbitrarv  stand- 
ards of  England,  is  an  accepted  standard.  In  scientific  theory  this  yaid 
is  supposed  to  rest  upon  a  law  of  nature.  The  inch,  the  ^  of  the  ysffd^ 
is  said  to  be  contained  39.13929  times  in  the  length  of  a  peddulom  titt^ 
in  a  vacuuni,  and  at  the  level  of  mid-tidid  in  the  latitade  of  Lmidon, 
vibrates  seconds.  It  is,  in  fact,  the  distance  between  two  points  oo  so 
actual  bar  of  brass  which  the  law  has  declared  to  be  a  yard,  the  diitsM 
to  be  taken  when  the  temperature  of  the  bar  is  at  62^  Fahrenheit.  This 
bar  was  obtained  from  England  in  1827  for  the  survey  of  the  coast,  ani 
is  deposited  in  the  office  of  the  Coast  Survey  ih  this  city.  On  it  ha*  becD 
copied  the  standard  English  yard,  and  it  affords  a  standard  which  his 
been  adopted  by  the  executive  departments  of  the  government  aod  by 
the  several  States  for  all  purposes  of  linear  measurements.  In  practice 
the  yard  is  variously  subdivided  &nd  other  derivative  standards  eni* 
ployed. 

In  the  actual  government  standards  at  the  custom-hooses,  the  yflri 
is  divide<l  into  tenths  and  hundredths.  Surveyors  and  engineers  dn- 
ploy  neither  the  yard  nor  the  inch,  but  the  foot,  the  otife-third  of  a  yard, 
and  its  decimal  subdivisions.  Mariners  nieasure  by  the  cable-lengfA 
(240  yards),  and  fathom  (6  feet).  Land-surveyors  employ  the  chain  (S3 
yards),  and  the  link  (7.92  inches).  Artificers  and  archit^ts  reckon  bf 
the  foot  and  the  inch,  subdivided  into  halves,  quarters,  and  efghtiis. 
MuHJins  and  dry  goods  generally  are  metenred  by  th6  yard,  subdivided 
into  halves,  quarters,  and  eighths;  clock-pendulums  by  the  line  (^  of  u 
inch)  and  the  point  (^  of  an  inch),  and  the  height  of  horses  Is  tneasnr^ 
by  the  hand  (4  inches). 
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Id  meastiring  weight,  the  staDdand  for  coidage  parposes  is  the  troy 
poand.  Like  the  yard,  it  is  derived  from  arbitrary  standards  of  Eng- 
land. In  1827  Congress  declared  a  certain  brass  weight,  procured  that 
year  by  the  minister  of  the  United  States  at  London,  to  be  the  statidanl 
troy  ponnd  of  the  Mint  of  the  United  States,  conformable  to  which  the 
coinage  of  the  coantry  shoald  be  regulated.  This  poand  weight  is  iden- 
tical with  the  troy  ponnd  of  England.  It  is  assumed  to  contain  5,760 
grains,  and  investigation  shows  that  252.458  of  these  units  in  brass  will 
be  in  just  equilibrium  with  a  cubic  inch  of  distilled  water  when  the  mer- 
cury stands  at  30  inches  in  a  barometer,  and  in  a  thermometer  of  Fah- 
renheit at  620,  both  for  the  air  and  water.  A  pound  avoirdupois  contains 
7,000  of  these  grains. 

Copies  of  both  pounds  have  been  famished  the  several  States  and 
adopted  by  them  as  standards,  thus  securing  uniformity  in  standard 
units  of  weight.  The  troy  pound  used  in  weighing  precious  metals  is 
subdivided  into  the  ounce  (480  grains),  the  pennyweight  (24  grains),  and 
the  grain  also  is  subdivided  decimally.  Apothecaries,  in  compounding 
medicines,  employ  the  scruple  (20  grains),  and  the  dram  (60  grains) ;  but 
in  all  ordinary  commercial  transactions  the  pound  avoirdupois  is  em- 
ployed, being  subdivided  into  the  ounce  (437.5  grains)  and  the  dram 
(27.35  grains);  the  ounce  being  also  by  usage  subdivided  into  halves 
and  quarters. 

A  weight  called  a  quarter,  consisting  of  either  26  or  28  pound  units  is 
also  used,  and  a  hundred  weight  is  100  or  112  pound  units,  and  a  ton 
2,000  or  2,240  pound  units,  according  to  the  substance  weighed,  and  the 
party  weighing  it  Goal,  for  instance,  is  purchased  by  the  ton  of  2,240 
pounds  and  sold  by  the  ton  of  2,000  pounds. 

In  measuring  capacity,  three  units,  also  adopted  from  England,  are 
employed — the  bushel,  the  wine-gallon,  and  the  beer-gallon  For  measur- 
ing fruits,  grain,  salt,  &c.,  the  bushel  (2150.42  cubic  inches)  is  used,  sub- 
divided into  the  peck  (537.06  cubic  inches),  the  gallon  (268.8  cubic  inches), 
the  quart  67.02  cubic  inches),  and  the  pint,  iof  a  quart.  This  bushel  is 
identical  with  the  old  Winchester  bushel.  The  imperial  bushel  of  Eng- 
land now  used  in  that  country  is  equal  to  1.03152  of  the  Winchester 
bushel.  The  value  of  a  bushel  as  a  unit  of  weight  will  be  hereafter 
considered. 

For  measuring  liquids,  except  ale,  beer,  and  milk,  the  wine-gallon, 
containing  231  cubic  inches,  is  used.  It  is  subdivided  into  fourths,  called 
quarts,  these  quarts  into  halves,  called  pints,  and  the  pints  into  fourths, 
called  gills.  There  is  also  in  this  system  a  barrel  of  31.5  gallons,  a  tierce 
of  42  gallons,  and  a  tun  of  two  pipes. 

For  measuring  ale,  beer,  and  milk,  the  beer  gallon,  282  inches,  is  the 
unit,  divided,  like  the  wine-gallon,  into  quarts  and  pints.  There  is  also 
in  this  measure  the  barrel  of  36  gallons,  the  hogshead  of  54  gallons,  the 
puncheon  of  72  gallons,  and  the  butt  of  108  gallons.  None  of  these 
units  are  identical  with  any  units  of  the  other  capacity  measures.  To 
add  to  the  confusion,  there  are  in  different  parts  of  the  United  States  a 
barrel  for  beer,  consisting  of  32  gallons;  the  barrel  for  corn,  of  5  bushels: 
for  fish,  of  220  pounds;  for  flour,  196  pounds;  for  lime,  320  pounds;  and 
for  lamp-oil,  43  gallons.  The  imperial  gallon  used  in  Great  Britain 
contains  277.274  cubic  inches,  thus  differing  in  size  from  any  gallon  used 
in  this  country. 

In  measuring  solids,  ordinarily  the  cubic  inch,  foot,  and  yard  are  used 
as  units.  In  measuring  round  and  hewn  timber,  tons  of  40  and  50  cubic 
feet  are  respectively  used.    For  shipping  purposes,  a  ton  of  42  cubic  feet 
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is  used;  and  in  measoring  wood,  the  cord-foot  (16  cubic  feet)  and  the 
cord  (128  cubic  feet)  are  employed. 

Appended  to  this  report  are  tables^  marked  ''A,  B,  G,"  showing  the 
units  of  each  measure  and  their  values  in  terms  of  a  common  unit  of 
the  system  to  which  it  belongs,  and  also  their  equiyalents  in  terms  of 
the  metric  system. 

It  will  be  seen  that,  in  measuring  length,  twenty-five  units  are  em- 
ployed, three  of  which,  although  under  different  names,  have  like  values, 
the  others  having  different  names  and  values,  but  bearing  no  asefol 
relation  to  each  other.  In  measuring-weights,  eighteen  units  are  em- 
ployed, three  of  which  are  duplicated,  as  the  troy  pound,  the  apothecaries^ 
pound,  and  the  avoirdupois  pdund,  which  are  identical  in  weight;  others 
have  the  same  name  but  are  of  different  values.  Those  duplicated  reduce 
to  that  extent  the  number  of  units  for  the  several  purposes,  but  the  fact 
of  their  duplication  confuses  rather  than  simplifies  the  system. 

In  the  measurement  of  capacity,  twenty-seven  units  are  employed, 
though  but  nineteen  have  different  names.  None  of  these  are  dupli- 
cated, however,  except  in  names;  and  the  gallon  has  three  distinct 
values,  so  also  have  the  quart  and  pint  The  bushel  appears  to  have 
but  one  value,  but  in  nearly  every  State  and  in  the  customs-tariff  of 
the  general  government  the  term  is  also  employed  as  a  unit  of  weight, 
the  law  fixing  the  number  of  pounds  accordiug  to  the  substance  weighed. 
Table  D,  herewith  appended,  shows  the  value  of  the  bushel  under  the 
laws  mentioned,  prepared  from  latest  information  accessible.  It  will  be 
seen  that  the  most  common  products  of  the  earth  have  no  uniform 
standard  of  measurement  In  the  contiguous  States  of  Massachusetts, 
Connecticut,  and  Ehode  Island,  a  bushel  of  oats,  for  instance,  is,  respect- 
ively, 32  pounds,  28  pounds,  and  2150.42  cubic  inches,  and  like  confusion 
exists  throughout  the  countiy. 

As  no  trade  restrictions  exist  between  the  several  parts  of  the  ooantry, 
the  disadvantage  of  having  so  common  a  standard  as  the  bushel  mean 
one  thing  in  one  State  and  another  in  another  is  easily  seen.  But  even 
in  local  transactions  one  meets  with  troy  weights,  apothecaries'  weights, 
and  avoirdupois  weights;  with  long  tons,  short  tons,  and  shipping  tons; 
with  wine  gallons,  l^er  gallons,  and  dry  gallons,  and  with  barrels  of 
undefined  sizes,  making  in  all  an  aggregate  of  appalling  confusion. 

A  system  consisting  of  a  single  unit  for  each  measure,  bearing  simple 
relations  to  each  other  and  having  uniform  subdivisions  and  multiples, 
would  evidently  be  far  superior  for  all  purposes  of  measurements,  loc^ 
or  throughout  the  States,  and  if  superior  for  local  and  national  use,  it 
would  also  be  preferable  for  international  purposes,  if,  at  the  same  Cime, 
it  should  be  in  harmony  with  the  systems  of  other  countries, 

THE  PBOPOSED  STAKDABDS. 

After  several  years>  of  investigation,  in  1795  France  invented  and 
adopted  a  system  under  which,  for  everything  susceptible  of  being  meas- 
ured and  weighed,  there  should  be  only  one  measure  of  length,  one  of 
weight,  and  one  measure  of  contents;  their  subdivisions  and  mul- 
tiples to  be  expressed  decimally,  and  all  to  repose  for  verification 
upon  a  unit  of  length,  which  should  be  an  aliquot  part  of  the  circumfer- 
ence of  the  earth.  To  obtain  such  a  unit  measurements  of  an  arc  of  a 
meridian  were  made,  and  the  length  of  tne  quadrant  meridian  having 
been  obtained,  its  one  ten-millionth  part  was  adopted  for  the  purpose. 
This  unit,  equivalent  to  39.37  -f  English  inches,  is  called  the  meterj  upon 
which  are  based  all  other  measures  constituting  what  is  known  as  the 
"  metric  system." 
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The  gram  is  the  unit  of  weighty  and  is  the  weight  of  a  cube  of  water 
of  raaximam  density,  each  edge  of  the  cabe  being  y^g>  of  the  meter. 

The  liter  is  the  nnit  for  measuring  capacity,  and  is  eqaal  to  the  con- 
tents of  a  cube  whose  edge  is  the  tenth  part  of  the  meter. 

The  arc  is  the  surface  measure,  equal  to  a  square  whose  side  is  10 
meters. 

The  stere  is  a  cubic  meter  used  in  measuring  certain  solids. 

Each  of  these  units  is  divided  decimally  and  larger  units  are  formed 
by  proceeding  decimally.  The  subdivisions  are  designated  by  the  pre- 
fixes decij  centi^  and  mitti^  and  the  successive  multiples  by  dekaj  heoto^ 
kilo^  and  myria,  each  having  its  own  significance  and  no  other. 

Th^  adoption  of  this  system  in  the  United  States  is  now  proposed. 
Compared  with  our  existing  systems,  its  sui)erior  advantages  would  seem 
to  consist  (1)  in  having  an  invariable  standard  taken  from  nature ;  (2) 
in  having  a  single  unit  for  all  weights  and  a  single  unit  of  measures  of 
capacity  for  all  substances,  wet  or  dry ;  (3)  in  having  decimal  subdivis- 
ions and  multiples  of  its  units ;  and  (4)  in  the  uniformity,  precision,  and 
significance  of  its  nomenclature. 

(1.)  The  only  advantage  of  having  the  unit  an  aliquot  part  of  the 
earth's  polar  circumference  would  appear  to  be  in  its  application  to 
geography  and  astronomy.  But  the  dividing  of  the  quadrant  of  the 
meridian  decimally  into  hundreds  and  thousands,  as  proposed,  has  been 
found  impracticable  and  the  project  has  been  abandoned.  To  that  ex- 
tent the  metric  system  has  proven  a  failure.  Eecent  experiments  have 
also  demonstrated  that  the  length  of  the  quadrant  meridian  was  hot 
accurately  ascertained  at  the  time  of  the  adoption  of  the  metric  system, 
and  consequently  the  actual  meter  established  is  not  the  aliquot  part  of 
the  meridian,  as  supposed.  Future  investigations  may  eliminate  other 
errors  of  calculation  and  again  change  the  theoretic  standard.  For  all 
practical  purposes  a  platina  rod  kept  in  Paris  is  the  standard  meter,  and 
it  has  no  special  advantage  over  that  of  the  brass  rod  kept  in  London 
for  a  standard  yard. 

(2.)  In  having  one  unit  for  weights  and  one  unit  for  all  measures  of 
capacity,  the  metric  system  enjoys  a  superiority  over  all  others.  To 
the  English  system  belongs  two  measures  of  weight,  the  troy  pound  and 
the  avoirdupois  pound ;  and  three  measures  of  capacity,  the  wine-gal- 
lon, the  beer-gallon,  and  the  bushel,  containing  eight  dry  gallons.  This 
diversity  of  measures  originated  in  an  effort  to  make  a  measure  of  capac- 
ity also  a  measure  of  weight;  for  instance,  a  gallon  of  wheat  and  a  gal- 
lon of  wine  each  to  weigh  eight  pounds  avoirdupois.  But  the  effort 
failM,  and  the  law  long  ago  fixed  the  dimensions  in  cubic  inches  only. 

The  metric  system  has  only  one  measure  of  weight  and  one  measure 
of  capacity,  and  experience  has  proved  these  to  be  sufficient  for  all  pur- 
poses desired. 

(3.)  To  the  English  system  belongs  also  the  disadvantage  of  an  irreg- 
ular scale  of  progression  between  units  of  the  same  measure.  In  meas- 
ures of  length,  we  ascend  by  the  factors  12,  3,  5  J,  40, 8, 3,  or  else  by  7.05, 
25,  4,  and  80.  In  weights  we  have  three  series,  avoirdupois,  troy, 
and  apothecaries,  the  common  unit  being  the  grain.  In  the  first,  the 
factors  are  27  j^,  16,  16,  25  or  28,  4,  and  20;  in  the  second,  24,  20,  and 
12 ;  and  in  the  third  20,  3,  8,  and  12.  The  factors  in  other  measures  are 
equally  as  various.  To  learn  these  many  scales  of  nneqnal  progression 
requires  much  time  and  labor,  which  can  be  better  applied  to  other  pur- 
poses. 

In  the  metric  system,  however,  we  ascend  and  descend  in  all  cases  by 
the  common  factor  10,  thus  placing  the  system  for  all  purposes  of  cal- 
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eolations  upon  the  basis  of  simple  nambecs.  The  deeimal  system  io 
numeration  has  already  asserted  and  maintained  itself,  and  to  it  has 
given  way  one  by  one  the  schemes  of  different  nations.  In  coontries 
where  not  adopted  it  is  frequently  used.  Even  in  England,  where 
pounds,  shillings,  and  pence  constitute  the  currency  of  the  country,  mer- 
chants count  in  cents  their  interest,  discount,  and  dividends.  Slowly, 
but  surely,  all  standards  of  measurement  are  in  practice  being  divided 
into  tenths  and  hundredths.  The  decimal  system,  once  adopted^  has  in 
no  instance  been  abandoned ;  and  whether  we  will  or  not,  it  will  ulti- 
mately prevail  to  the  displacement  of  all  other  systems. 

(4.)  In  the  English  system  of  weights  and  measures  there  are  also 
found  74  units  in  common  use,  having  56  names.  The  ounce,  the  dram, 
and  the  grain  are  indefinite  parts  of  an  indefinite  whole.  The  pound 
avoirdupois  is  heavier  than  the  pound  troy,  but  the  ounce  avoirdupois 
is  lighter  than  the  ounce  troy.  In  the  confusion  numbers  even  lose 
their  identity.  A  dozen,  for  instance,  may  mean  sixteen ;  twenty-eight 
signify  twenty -fivei ;  and  one  hundred  and  twelve  a  hundred ;  thus  mak- 
ing the  whole  less  than  the  sum  of  its  parts.  A  gallon  of  wine  is  not  so 
much  as  a  gallon  of  milk,  and  a  ton  of  coal  is  sometimes  one  weight  and 
sometimes  another.  The  bushel  for  measuring  products  of  the  earth 
has  130  different  sizes  in  this  country,  and  none  of  them  of  the  size  of 
the  bushel  of  England,  to  which  country  most  of  our  surplus  products 
are  shipped  in  quantities  measured  by  bushels. 

In  the  vocabulary  of  the  metric  system  there  is  but  one  word  to 
denote  a  unit  of  length,  one  to  denote  a  unit  of  weight,  one  for  a  unit  of 
capacity,  one  for  surfiace,  and  one  tor  cubic  measurements,  and  the 
words  have  no  other  significance.  Thus  the  word  meter  means  aa 
established  unit  of  length  and  nothing  else.  It  cannot  be  the  measure 
of  one  length  in  one  country  and  of  another  length  in  another  country. 
The  gram  is  a  specific  weight  everywhere  and  under  all  conditioas  the 
same,  and  the  liter  denotes  a  vessel  of  specific  cubic  contents  for  the 
•measurements  of  all  liquids,  and  is  never  used  for  any  other  purpose. 

The  multiples  of  these  units  are  denoted  by  prefixing  to  them  respect* 
tively  four  syllables  from  the  Greek  language,  indicating  decimal  progres- 
sion. The  subdivisions,  by  prefixing  four  syllables  from  the  Latin  langu- 
age, indicating  decimal  fractions,  and  thus,  five  words  indicating  units 
and  seven  prefixes  indicating  numbers,  ipake  up  the  vocabulary  of  the 
system.  Of  whatever  superiority,  however,  the  metric  system  may  be 
possessed  to  make  its  use  obligatory  by  law  for  public  purposes  and  \n 
transactions  between  individuals  will  be  a  harsh  exercise  of  legislative 
authority.        "  • 

Weights  and  measures  have  been  aptly  ranked  as  necessities  of^life, 
and  no  system  of  them,  however  objectionable,  can  be  wholly  eradicated, 
except  by  long  periods  of  time. 

Appalled  at  the  prospective  confusion  which  the  abolition  of  our  exist- 
ing system  would  bring  into  every  household  in  the  land,  John  Qninoy 
Adams,  after  an  exhaustive  review  of  the  whole  subject,  advised  Con- 
gress in  1821  to  take  no  steps  with  a  view  of  such  abolition,  and,  while 
he  eulogized  in  glowing  terms  the  merits  of  the  metric  system,  he  could 
only  recognize  the  system  as  an  experiment,  and  its  adoption  at  best,  a 
matter  of  doubtful  expediency.  Since  that  day,  nation  after  nation  has, 
by  imperative  law,  abolished  its  system  of  weights  and  measures,  and 
substituted  the  metric  system  with  only  the  best  results.  Throughout 
the  civilized  world,  and  even  in  pagan  lands,  this  system  has  found 
recognition  and  welcome.  At  the  risk  of  tediousness,  I  beg  to  set  forth 
in  detail  a  stateiuent  showing  its  wonderful  expansioti. 
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AMEBICA. 

Aboentinb  Republic. — {Until  1828  toith  Uruguay.)— -The  metric  sys- 
tem of  weights  and  measures  iutroduced  for  customs  purposes,  accordmg 
to  the  castoms-tariff  laws  of  7th  October,  1872,  and  11th  October,  1873, 
and  is  used  in  the  assessment  of  duties. 

Bolivia,  Republic  op. — {Once  South  Peru.) — Weights  and  measures 
the  same  as  in  Peru,  which  see. 

The  coin-weight,  at  least,  since  1871,  is  the  French  gram. 

Beazil. — {Bio  de  Janeiro  and  Fernamhuco.) — Since  January  1, 1874, 
the  weights  and  measures  of  Brazil  are  the  French  metric. 

An  imperial  decree  of  26th  July,  1872,  approved  a  law  voted  by 
both  chambers  upon  the  introduction  of  the  metric  system,  which,  after 
a  permissive  use  often  years,  should  be  generally  in  force.  According  to 
a  decree  of  18th  September,  1872,  the  new  system  went  into  obligatory 
effect,  with  1st  July,  1873,  a  delay  of  half  a  year,  however,  to  be  allowed 
for  the  execution  of  the  decree ;  therefore,  with  the  1st  of  January,  1874, 
the  metric  system  is  definitely  established  with  all  its  consequences,  and 
since  this  time,  only  metric  measures  and  weights  are  nsed.  Dia- 
monds, however,  are  still  permitted  to  be  sold  according  to  the  old 
Portugese  outava. 

The  French  meter  has  already  for  many  years  been  commonly  em- 
ployed for  mannfaeture,  bat  often,  as  now^  the  English  yard  is  used,  and 
sometimes  the  old  Parisian  aune.  Stone  coal  is  sold,  at  wholesale,  by 
the  English  ton  of  2,240  pounds,  avoirdupois — the  tonelada — reckoned 
equal  to  70  arrobas,  old  weights ;  so  also,  bone  ashes ;  also,  ships'  freights 
are,  for  the  most  part,  settled  according  to  the  English  ton. 

The  interval  from  the  date  of  the  decree  of  26th  June,  1862,  intro- 
ducing the  system,  to  that  of  18th  September,  1872,  declaring  the  use  of 
the  system  obligatory,  is  nine  and  two-thirds  years;  from  the  earlier 
date  to  1st  July,  1883,  is  eleven  years,  and  to  1st  July,  1874,  the  date 
Irom  which  its  use  is  obligatory,  twelve  years. 

Chili,  Ekpublio  of.— {Santiago  de  Chili.)— A  law  of  29th  January, 
1848,  introduced  the  French  metric  system  of  weights  and  measures* 
For  coin- weight  the  system  came  at  once  into  use,  but  for  other  purposes 
its  enforcement  was  deli^ed. 

By  a  decree  of  the  President  of  the  Republic  of  Slst  May,  1862,  and 
a  decree  of  the  administration  of  19tb  December,  1862,  the  system  came 
into  force  for  customs  purposes  from  1st  January,  1863. 

The  interval  from  the  date  of  the  law  introducing  the  system  to  its 
enforcement  for  customs  purposes  was  fifteen  years. 

In  trade  and  for  the  purposes  of  common  life  the  old  system  is 
generally  employed. 

Silk  and  woolen  goods  are  sold  by  the  vera;  sugar  by  the  arroba. 
Stone  coal  is  sold  by  the  ton  (tonelada)  of  1,000  kilograms ;  copper  ore  by 
the  100  kilograms;  pig-iron  is  sold  by  the  Spanish  ton  (tonelada)  of  20 
quintales  (920  kilograms) ;  so  also,  is  guano. 

Colombia,  in  its  broader  sense,— {Republic  of  Colombia^  1822  to  1831.) — 
The  three  republics^  now  constituting  Colombia : 

1.  United  States  of  Colombia  (formerly  the  con  federation  of  New  Gren- 
ada, until  1863;  before  that,  the  Republic  of  New  Grenada,  until  1858). 

2.  Eqnador. 

3.  Venezuela. 

United  States  of  Colombia.— (Boflfof^;  Santa  FSde  Bogota.)— In 
conformity  with  the  law  of  8th  Jniie,  1853,  the  French  metric  system  has 
been  in  force  since  1st  January,  1854  (including  for  shipping).     For  coin- 
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age  the  weight  has  been  the  French  gramme  since  1848.  This  law  intro- 
dncing  the  metric  system  is  still  permissive  for  TfHvai^  persons  and  is 
used  at  pleasare  in  their  extensive  business  transactions.  Consequently , 
in  large  transactions  the  old  standards  are  also  nsed. 

EoTTADOB,  Rbpublio  OF. — (^ito,  w  Francisco  de  Quito.) — According 
to  the  laws  of  5th  December,  1856,  the  metric  system  has  been  that  of 
the  republic  since  15th  October,  1866  (ten  years).  Since  the  last  men- 
tioned date  the  metric  system  alone  appears  in  official  transactions. 

A  later  law,  that  of  14th  April,  1857,  again  orders  the  use  of  the  metric 
system  generally  in  all  basiness  transactions  throughout  t^e  repablic. 

According  to  the  law  of  1856,  once  in  every  two  years,  on  the  15th 
October,  the  weights  and  measures  of  each  of  the  provinces,  districts, 
and  communes  of  the  republic  must  be  verified. 

Guatemala.^ C^fraZ  American  States;  Ouatemala^  San  Salrador^ 
Honduras^  Nicaragua  and  Costa  Bica.) — In  Guatemala  and  Oosta  Bica, 
since  1858,  the  French  metric  system  is  legally  in  force,  and  in  San  Sal- 
vador the  French  weight,  at  least  for  coin  purposes,  which  also,  in  Hon- 
duras, since  1869,  is  employed  as  the  coinage  weight;  but  in  fact  in 
Guatemala  and  Oosta  Bica  the  old  Spanish  Gastilian  system  is  in  use 
and  controls,  as  well  as  in  the  other  Central  American  States. 

Mabtiniqxte. — (A  French  Antilles  Island  in  the  West  Indies.) — ^French 
weights  and  measures  (metric)  legal,  yet  other  systems  are  much  in 
use,  the  old  Parisian  and  the  English. 

Mexico. — ^The  weights  and  measures  of  the  States  of  the  republic 
are  legally  the  French  inetric.  A  decree  of  President  Gommonfort  of 
the  15th  March,  1857,  ordered  their  intro<luction;  requiring  that  sir 
months  after  the  date  of  the  proclamation  they  be  exclusively  used  in  all 
governmental  transactions  (which  was  not  done),  and  firom  1st  January, 
1862,  should  be  obligatory  for  all  the  inhabitants. 

The  law  of  the  15th  March,  1861,  ordered  anew  the  exclusive  use,  for 
all  purposes,  of  the  French  system  of  measures,  from  1st  January,  1862, 
but  this  law  appearing  to  remain  almost  without  effect  for  private 
working,  an  imperial  decree  was  issued  in  November,  1865,  again  de- 
claring the  use  of  this  system  alone  valid  (or  in  force)  throughout  all 
the  States. 

The  use  of  the  new  system  appears  to  be  extending  to  more  and  more 
places,  but  least  in  the  wholesale  trade  (1873),  the  old  weights  and  ell- 
measnres  being  still  employed. 

The  new  measures  retain  the  names  of  the  corresponding  old  with  the 
prefix  *'  new." 

Pebu,  Bepublic  of. — {Lima.) — ^The  weights  and  measures  of  Peru  are 
legally  the  French  metric. 

The  introduction  of  the  metric  system  has  for  many  years  been  ordered, 
but  as  yet  almost  wholly  without  effect. 

Later,  in  the  year  1869,  its  adoption  was  again  ordered,  and  for  cus- 
toms purposes  it  is  in  use.  In  general,  the  earlier  or  old  Spanish-Oas- 
tilian  system,  with  some  exceptions  and  peculiarities  is  used.  For  coin 
weight,  the  French  gram  (metric)  is  used. 

United  States  of  Amebioa. — ^The  French  metric  system  of  weights 
and  measures  rendered  permissive  by  law  of  28th  July,  1866.  To 
the  5-cent  copper  nickel  piece  was  given  the  metric  weight  of  5  grams 
(77.16  grains),  by  law  of  16th  May,  1866.  To  the  silver  coins  of  the 
United  States  of  smaller  denominations  than  one  dollar,  was  given 
metric  weights,  by  the  law  of  12th  February,  1873.  For  postal  purposes 
one-half  ounce  equals  15  grams  and  so  on  in  progression. 

Ubttguay,  Republic  OF.—[Montetyideo.)    ("  Oriental  Bepublic  of  Uru- 
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g%iayP) — ^French  metric  system  of  weights  and  measures  legalized  by 
decree  of  20th  March,  1862.  This  system  is  in  nse  for  customs  par- 
XK>ses,  bat  for  other  purposes  does  not  appear  to  have  been  brought  into 
common  use.    It  is  employed  to  some  extent  for  coinage. 

Venezuela,  Republic  of.— fOaroco*.)— In  the  year  1872,  through  an 
e^ECCutive  order  of  18th  July  of  tnat  year,  the  French  metric  system  was 
introduced,  in  conformity  with  which  already,  since  the  beginning  of 
tbe  year  1873,  entries  for  customs  settlements  are  required  to  be  made. 

Coin  weight  is  the  French  gram  (metric),  in  conformity  with  the 
coin  law  of  30th  May,  1848.  The  weights  and  measures  have  been  legally 
for  many  years  (about  ten  years  prior  to  1874)  the  French  metric,  but  in 
practice  the  metric  system  had  found  no  place,  and  even  the  customs 
tariff  of  12th  May,  1867,  took  the  earlier  system  of  weights  and  measures 
as  its  basis.  According  to  a  governmental  decree  of  17th  September, 
1869,  the  metric  decimal  system  was  to  be  brought  into  use  in  all  the 
customs  transactions  of  the  republic,  and  likewise  by  the  consuls  of  the 
State  in  certifying  goods  and  manifests. 

EUROPE. 

AusTELA.— In  conformity  with  the  law  of  23d  July,  1871,  the  French 
metric  system  of  weights  and  measures  was  made  obligatory  from  the  1st 
of  January,  1876.  The  interval  from  the  date  of  the  authorizing  law  to  the 
date  firom  which  it  was  made  obligatory  was  about  four  and  a  half  years. 

Belgium. — (Antwerp.) — ^The  metric  system  of  weights  and  measures 
was  introduced  with  old  denominations  during  the  union  of  Belgium 
with  the  Netherlands ;  that  is,  by  the  law  of  21st  August,  1816,  and 
the  royal  decrees  of  29th  March  and  30th  November,  1817.  By  a  Belgian 
law  of  18th  June,  1836,  these  names  were  withdrawn  and  French  names 
introduced.  A  law  of  1st  October,  1855,  created  from  1st  January,  1856, 
the  exclusive  use  of  the  French  system  (including  also  the  French  me- 
dicinal weight). 

Dbnmabk. — The  unit  of  commercial  weight  since  the  law  of  May  1, 
1863,  is  the  pfund  of  500  grams  or  the  one-half  kilogram.  The  unit 
of  coin  weight,  in  conformity  with  the  Scandinavian  coin  convention 
of  18th  December,  1872,  and  the  law  of  23d  May,  1873,  has  been  since 
31st  May,  1874,  the  metric  gram;  the  convention  to  be  in  force  until 
the  end  of  December,  1884,  ten  years.  The  introduction  of  the  complete 
metric  system  of  weights  and  measures  is  in  prospect. 

On  the  3d  of  October,  1876,  the  minister  of  interior  recommended  to 
the  Parliament  a  project  of  a  law  according  to  which  the  use  of  the  me- 
tric system  of  weights  and  measures  was  to  be  permissible  for  three 
years,  after  which  its  use  should  be  compulsory  throughout  the  kingdom. 
The  coin  weight  under  the  coin  law  of  4th  June,  1873,  is  the  French 
metric,  the  kilogram. 

Fbance — ^The  system  of  weights  and  measures  known  by  c^ommon  con- 
sentas  the  "metric  system''  was  proposed  by  the  Prince  Talleyrand,  then 
Bishop  of  Autun,  in  the  year  1790.  This  system  was  declared  the  only 
system  of  weights  and  measures  in  France  and  in  the  French  colonial 
possessions  by  the  law  of  1st  of  August,  1793. 

The  organizing  law  for  the  new  measures  and  coins  of  the  metric  sys- 
tem was  adopted  on  the  7th  of  April,  1795. 

Under  the  organizing  law  of  7th  April,  1795,  and  supplemental  law  of 
15th  August,  1795,  money  is  reckoned  since  1st  July,  1796,  and  definitely 
since  the  coin  law  of  March  28, 1803,  in  francs  of  one  hundred  centimes. 

The  metric  system  of  weights  and  measures  was  definitely  introduced 
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tbrongh  the  law  of  lOth  December^  1799.  The  organizing  law,  as  before 
meationed,  bearing  date  7th  April,  1795. 

For  smaJl  or  retail  trade  the  ^^  sjsteme  09001"  was  introdaoedand  per- 
mitted through  decree  of  February  12,  1812,  and  the  order  of  the 
minister  of  the  interior,  of  28th  March  in  the  same  year,  and  was  allowed 
to  continue  in  use  until  by  the  law  of  4th  July,  1837,  its  use  was  forbid- 
den from  Ist  January,  1840.  Although  forbidden  from  this  date,  the 
^'systeme  nsuel"  was  actually  much  in  use  as  late  as  1861. 

The  interval  from  the  antecedent  organizing  (constitutive)  law  of  7th 
April,  1796,  and  the  law  definitively  introducing  the  metric  system  of 
weights  and  measures  into  France  of  10th  December,  1799,  is  four  years 
and  eight  months. 

The  interval  from  the  decree  of  12th  February,  and  the  ministmal 
order  of  28th  March,  1812,  permitting  the  temporary  use  of  the  so-called 
'^systeme  usuel,"  and  1st  January,  1840,  the  date  from  which  its  use 
was  forbidden,  is  nearly  twenty-eight  years.  (Twenty- seven  and  three- 
fourths  years). 

The  interval  from  the  date  of  the  law  of  4th  July,  1837  (interdicting 
or  forbidding  the  use  of  the  ^'systeme  usuel"  after  the  close  of  the  year 
1839),  to  Ist  January,  1840,  the  date  from  which  the  use  of  the  com- 
plete or  pure  metric  system  was  made  compulsory,  was  two  and  a  half 
years. 

Obbmaivy. — ^The  customs  pound  (500  grams),  the  standard  customs 
weight  of  the  Customs  Union,  became  the  national  weight  on  1st 
July,  1858,  throughout  the  greater  part  of  Germany,  and  for  a  shorter 
time  throughout  the  present  empire. 

It  was  also  made  the  postal  weight  of  the  German  Postal  Union, 
and  the  railroad  weight  (for  freight)  of  the  Customs  Union,  and  since 
February,  1852,  the  customs  weight  of  the  Austrian  Empire,  and  through 
the  Vienna  coin  treaty  of  24th  January,  1857,  the  coin  weight  in  nearly 
all  the  German  States,  and  also  in  Austria. 

A  decree  relative  to  weights  and  measures  for  the  North  German 
Union  was  promulgated  17th  August,  1868.  This  decree  made  the  use 
of  the  metric  system  of  weights  and  measures  permissive  from  Ist  Jan- 
uary, 1870,  and  compulsory  from  1st  January,  1872.  By  a  subsequent 
law  of  the  German  Empire,  the  same  was  re  enacted  and  extended 
throughout  the  realm.    Bavaria  adopted  it  by  a  law  of  29th  April,  1869. 

The  interval  from  the  date  of  the  decree  for  the  North  Gtoman  Union 
to  the  date  when  the  use  of  the  system  became  obligatory  was  three  and 
one-third  years ;  and  from  the  date  of  the  law  of  Bavaria  to  its  compul- 
sory use  was  two  and  two-third  years. 

In  Bhenish  Bavaria  the  metric  weights  and  measures  were  introduced 
in  the  year  1840.  Outside  of  the  Bhenish  provinces  the  system  was  non- 
metric  until  the  metric  system  was  declared  optional  from  1st  January, 
1870,  and  obligatory  from  1st  January,  1872. 

In  Baden,  the  weights  and  measures  made  commensurable  with  the 
metric  system  by  law  of  November,  1810,  came  gradually  into  use,  until 
by  order  of  21st  August,  1828,  their  use  was  made  compulsory  with  the 
year  1831,  except  as  regards  medicinal  weights,  which  have  been  metrio 
from  July  1, 1864. 

In  the  Grand  Duchy  of  Oldenburg,  until  the  end  of  1871,  the  system 
of  weights  and  measures  in  difterent  places  differed.  Only  the  metric 
weight  by  the  law  of  19th  June,  1857,  was  made  common  from  aokd  after 
1st  July,  1858 ;  an  interval  of  one  year.  In  Lubeck  this  wdght  was  in- 
troduced later. 

For  customs  purposes  J  the  new  pound  (J  kilogram)  and  the  centner 
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(50  kilofframs)  have  been  a«ed  in  all  the  States  of  the  German  Zoll- 
verein  (Customs  Union)  since  1st  Janoarji  1854,  divided,  however,  as  to 
the  pound  into  thirty  loth.  From  the  same  date  the  pound  (|  kilo- 
gram), divided  into  tibirty  loth,  was  adopt(dd  by  the  Oerman- Austrian 
Zollverein  for  poaUjU  purposes. 

By  a  union  of  several  of  the  Oerman  States  the  metric  pound  and 
centner  were  adopted  in  1856.  Since  24th  January,  1857,  the  oain  pound 
of  500  grammes  has  been  employed  for  the  purposes  of  coinage.  Metric 
medicinal  weight  has  been  used  since  1858. 

Obeat  Bbitain. — The  French  metric  system  of  weights  and  measures 
is  permissive  by  law  of  1864. 

Obeeoe. — (A^Aena.)— French  metric  system  of  weights  and  measures 
introduced  by  law  of  28th  September,  1836,  but  with  the  common  Gre- 
cian names.  In  the  Ionian  Islands,  however,  the  English  weights  and 
measures  have  been  legalized  since  1829. 

HuKGABY. — The  use  of  the  new  Austrian  (metric)  system  of  weights 
and  measures  was  made  permissive  from  1st  January,  1873,  and  obliga- 
tory from  and  after  1st  January,  1876,  an  interval  of  three  years.  Arti- 
cle YIII,  of  the  law  of  1874,  provided  for  the  introduction  of  the  new 
metric  system  to  be  in  force  January  1, 1876. 

Italy. — Since  the  establishment  of  the  Kingdom  of  Italy  Q7th  March,. 
1861),  the  weights  and  measures  are  the  French  metric.  This  system 
has  been  compulsory  over  the  Italian  peninsula  and  Sicily  since  1st 
January,  1863.  It  was  introduced  into  Yenetia  (Venice)  by  the  law  of 
11th  March,  1869.  It  was  introduced  into  Lombardy  and  Venice,  when 
under  the  French  dominion,  in  the  year  1803,  but  came  into  permanent 
use  only  for  governmental  or  administrative  purposes.  On  the  island  of 
Sardinia  it  has  been  in  legal  use  since  Ist  January,  1846 ;  in  Genoa  since 
1st  March.  1847;  in  the  rest  of  Piedmont  since  1st  April,  1850,*  in  the 
continental  part  of  the  form^er  Kingdom  of  Naples  since  1st  January,  1861. 
In  the  earlier  Papal  States  its  introduction  was  ordered  in  1848  to  take 
efifect  from  the  year  1850,  but  prior  to  the  end  of  1870  has  not  been  much 
employed. 

In  the  former  Duchy  of  Parma^  since  1854,  the  Austrian  (or  German) 
customs- weight  (the  pound  of  500  grammes)  has  been  employed  for  cus- 
tom purposes.  In  Leglwm  the  metric  weight  for  wholesale  purposes  has 
been  still  longer  in  use.  In  the  former  Duchy  of  Modena  the  metric 
system  of  weights  and  measures  was  introduced  first  in  1808,  and  re-es- 
tablished in  1849. 

l^BTHEBLANDS.-— The  French  metric  system  of  weights  and  measures 
was  introduced  by  the  law  of  2l8t  August,  1816,  and  the  royal  decrees 
of  29th  March  and  30th  November,  1817.  The  length,  measure  to  be  in 
force  since  1821 ;  square  and  field  measure  since  1821 ;  fluid  measure 
since  1830^  commercial,  medicinal,  and  apothecaries'  weight  since  1821. 

The  metric  system  established  by  the  law  of  1816  and  decrees  of  1817 
applied  the  old  designations  to  the  metric  units.  The  law  of  7th  April, 
1869,  established  from  the  commencement  of  the  year  1870  a  new  series 
of  international  names,  with  the  optional  use  for  the  first  ten  years  of  the 
old  denominations. 

NoBWAT. — In  the  Norwegian  Parliament,  on  the  22d  of  April,  1875, 
the  government  moved  for  the  introduction  of  the  metric  system  of 
weights  and  measures. 

PoBTuaAJL. — The  French  metric  system  of  weights  and  measures  com- 
pulsory since  1st  October,  1868.  Metric  measures  of  length  and  surface 
have  been  legally  in  use  in  Lisbon  since  Ist  January,  1860 ;  in  the  prov- 
inces Hiiice  1st  March,  18G0;  for  capacity  and  weight  throughout  th& 
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whole  land  since  the  end  of  1862.  For  customs,  tonnage-daes,  ware- 
housing, and  the  assessment  of  taxes,  the  French  system  has  been  in 
force  in  Lisbon  and  Oporto  since  September,  1860;  so  also  for  the  meas- 
urement of  shipping  by  a  decree  of  25th  August,  1860. 

BouMANiA.—(jB«oAare8e.)— According  to  a  royal  edict  of  27th  Ko- 
Tcmber,  1874,  the  government  is  charged  with  the  duty  of  introducing 
the  new  or  French  metric  system  of  weights  and  measures,  but  its  use 
is  not  yet  accomplished.  For  railroad  purposes  they  reckon  according 
to  the  French  kilometre. 

Sweden.— The  French  system  of  weights  and  measures  will  be  oblig- 
atory with  the  year  1883,  permissive  during  the  years  1881  and  1882; 
and  for  customs  and  postal  purposes,  also  for  railroad  transportation, 
obligatory  from  the  commencement  of  1881. 

The  coin  weight  is  in  conformity  with  the  Scandinavian  coin  conven- 
tion of  18th  December,  1872— the  French  metric.  The  medicinal  and 
apothecary  weight  is  the  French  metric  gramme  weight,  in  conformity 
with  the  law  of  1864. 

Spain.— (Ifodrid.) — French  metric  weights  and  measures,  introduced 
by  a  law  or  19th  July,  1849,  to  go  into  operation  in  November,  1852. 
For  a  portion  of  the  provinces  the  new  system  was  in  force  on  the  Ist 
January,  1856,  and  in  all  Spain  fi*om  1st  January,  1859. 

SwiTZEBLAND. — By  agreement  or  convention  of  17th  August,  1835, 
known  as  the  ^^Maass  concordats,"  entered  into  between  twelve  Swiss 
cantons,  otitier  cantons  joining  later,  a  modified  form  of  the  metric  sys- 
tem was  established,  to  go  into  operation  generally  with  1st  January, 
1840,  an  interval  of  four  and  a  half  years,  but  in  Lucerne  in  the  year 
1838,  an  interval  of  two  and  a  half  years. 

The  federal  law  of  23d  December,  1851,  introduced  for  the  whole  of 
Switzerland  the  system  of  the  ''Maass  concordats"  of  17th  August, 
1835,  to  be  in  force  in  all  the  cantons  at  the  latest  by  December  31, 185&^ 
an  intervsd  of  five  years.  The  fa/ats  are  that  almost  everywhere  it  has 
been  enforced  since  Ist  January,  1853,  an  interval  of  one  year;  in 
Neufchatel,  however,  since  March  1, 1858,  an  interval  of  six  years.  In 
Jane,  1868,  the  federal  council  by  law  made  the  use  of  the  pure  metric 
system  (optional  side  by  side  with  the  present  system  ef  the  ^'Maass 
concordats."  ' 

ASIA. 

British  East  India.— {Calcutta.) — In  the  year  1859  the  British  East 
India  Government  recommended  the  introduction  of  the  French  metric 
system  of  weights  and  measures,  but  as  yet  wittiout  result. 

An  act  to  provide  for  'the  ultimate  adoption  of  a  uniform  ^stem  of 
weights  and  measures  of  capacity  throughout  British  India  was  passed 
by  the  governor-general  of  India  in  council  in  1871.    The  act  orders: 

r 

Art.  2. — The  primary  standard  of  weight  shall  be  called  a  §erj  ''a  weight  of  metal 
eqnal  when  weighed  in  a  vaoaam  to  the  weight  known  in  France  aa  the  ieUogramme.'* 

Art.  3. — ^The  unite  of  weights  and  measures  of  capacity  shall  be,  for  weights,  the 
fiaid  ser;  for  measures  of  capacity,  a  measure  containing  one  such  9er  of  water  at  its 
maximum  density,  weighed  in  a  vacunm. 

Art.  4.  *  *  *  Every  weight  or  measure  of  capaoilr^  other  than  said  naite 
^*  shall  be  an  integral  multiple  or  integral  submultiple  of  one  of  the  units  afoieaaid.^ 

Unless  otherwise  ordered  ^*  the  subdivisions  of  all  such  weights  and 
measures  of  capacity  shall  be  expressed  in  decimal  parts." 

The  use  of  metric  weights  and  measures  is  xiermissivct  and  the  local 
governments  are  empowered  to  make  it  compulsory  at  discretion. 

TuBEET. — (Constantinople.) — ^Tbe  French  metric  system  of  weights  and 
measures  introduced  by  the  organizing  law  of  September,  1869,  to  go 
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into  effeot  for  all  purposeB  in  the  administration  of  the  empire  from 
Mw^h,  1871.  Its  nse  optional  to  the  public  from  March,  1871,  to  March, 
1874,  from  which  date  its  nse  was  to  be  obligatory. 

The  interval  from  the  date  of  the  organizing  law  to  the  use  of  the 
system  for  purposes  of  the  government  is  one  and  a  half  years,  and  the 
interval  from  the  date  when  made  permissive  to  that  when  made  gener- 
ally obligatOTv  is  four  and  a  half  years. 

Japan. — weights  and  measures  in  general  are  non-metric,  but  for 
coinage,  in  part,  the  metric  unit  of  weight  is  employed.  ^^The  gold 
yen,  the  unit  of  account,  contains  of  fine  gold  one  grain  and  a  half  and 
weighs  one  grain  and  two-thirds,  being  of  nine-tenths  fineness,"  conse- 
quently the  decagram  of  gold  of  the  ordinary  standard  of  nine-tenths 
fineness  is  equivalent  in  value  exactly  to  six  yens.  It  is  stated  to  be  the 
intention  of  the  government  to  introduce  into  Japan  at  an  early  period 
a  new  system  of  weights  and  measures  based  on  the  decimal  system  of 
France. 

AFRICA. 

Egypt. — In  July,  1875,  the  introduction  of  the  metric  system  of 
weights  and  measures  was  ordered.  For  coinage,  the  gramme-weight 
has  already  for  some  time  been  in  use.  For  a  measurement  of  shipping, 
the  Turkish,  the  metric  ton  of  1,000  kilogrammes,  is  used. 

FRENCH  COLONIES. 

Algiers. — Since  March  1, 1843,  the  metric  system  of  weights  and 
measures  is  legalized.  The  use  of  the  older  sj  stem  is  strongly  forbidden, 
but  it  continues  to  a  great  extent  in  use. 

Bbunion,  Islb  op  (formerly  Isle  of  Bourbon^  and  fr<m  1809  to  1814 
Isle  of  Bonaparte)^  Africa, — Weights  and  measures,  the  old  Parisian, 
but  more  and  more  the  new  metric  coming  into  use.  The  metric  weight, 
the  half  kilogramme,  has  for  many  years  been  in  general  use. 

Sengeambia  (Africa). — In  the  French  Senegal  colony,  by  a  decree  of 
15th  June,  1826^  the  use  of  the  old  weights  and  measures  is  forbidden, 
with  the  exception  of  capacity  measures  for  fruit,  and  the  French  metric 
system  introduced. 

To  us,  then,  the  metric  system  is  no  longer  an  experiment.  Already 
its  use  is  obligatoiy  in  Belgium,  France,  Germany,  Greece,  Netherlands, 
Italy,  Portugal,  Boumania,  Spain,  and  Switzerland ;  in  the  Argentine 
Republic,  Brazil,  Peru,  San  Domingo,  United  States  of  Colombia,  and 
nrugnay—<x>untries  aggregating  a  population  of  181,000,00(^-i-while  its 
use  is  partial  or  legalized  in  Austria,  A^zores,  Madeira  and  Gape  de  Yerde 
Islands,  Central  American  States,  Denmark,  Japan,  Sweden,  Norway, 
Turkey,  Spanish  Possessions,  Great  Britain  and  the  British  Possessions, 
and  our  own  country,  aggregating  a  population  of  375,000,000  more. 

In  view  of  these  facts  the  obligatory  use  of  the  metric  system  in  this 
country  seems  feasible,  and,  in  my  opinion,  it  is  desirable.  Not  only 
will  such  use  bring  about  a  complete  uniformity  of  standards  throughout 
the  country,  but  the  system  will  prove  especially  valuable  for  interna- 
tional purposes. 

From  table  £,  herewith  appended,  it  will  be  seen  that  for  the  year 
ending  June  30, 1877,  the  value  of  our  imjports  from  countries  where  the 
metric  system  is  obligatory  amounted  to  $177,807,469 ;  partiallj^  in  use, 
$17,378,735;  legalized,  $265,211,585;  not  legahzed  or  in  use,  only 
$23,804,140.  Of  the  amount  received  from  countries  where  its  use  is 
legalized,  Great  Britain  and  British  Possessions  lEumish  $185,667,400. 
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With  these  coantries  onr  present  system  is  partly  in  harmony,  bat  on- 
fortnnately  the  balk  of  oar  trade  with  them,  as  before  stated,  is  made 
np  of  articles  measured  by  the  bashel  and  gallon,  neither  of  which  stand- 
ards correspond  to  any  bashel  or  gallon  of  this  country.  It  shonld  be 
borne  in  mind  that  the  only  legalized  system  of  weights  and  measares 
in  this  conntry  to  day  is  the  metric  system,  and  that  this  system  is  the 
only  one  we  possess  in  harmony  with  that  of  any  other  conntry. 

Of  the  time  necessary  for  the  government  and  the  people  to  prepare 
for  its  obligatory  nse  there  may  be  some  divetsity  of  opinion.  Consider- 
ing the  experiences  of  other  nations  and  the  admitted  aptness  of  oar 
people  for  adapting  and  ntilizing  improved  methods  of  bnsiness,  I  am 
clearly  of  opinion  that  a  notice  of  two  years  will  be  safficient  to  enable 
the  government  to  prepare  for  the  adoption  of  the  system  in  all  admin- 
istrative transactions,  and  that  a  notice  of  ten  or  fifteen  years  will  be 
safficient  to  enable  the  conntry  to  prepare  for  its  obligatory  ase  in 
transactions  between  individuals.  Possibly,  for  a  while  thereafter,  a 
compromise  with  vulgar  fractions  and  existing  terms  may  be  neoessaiy, 
but  meanwhile  the  new  system  will  be  taught  in  our  schools,  explained 
in  the  public  press,  and  exemplified  by  our  experieuce,  and  in  a  com- 
paratively brief  time  the  use  and  terms  of  the  old  system  will  disappear 
as  have  those  of  English  money  before  the  advance  of  oar  decimal 
coinage. 

Very  respectfully, 

J.  K.  UPTON, 

ChitfOlerh. 

Hon.  John  Sherman, 

Secretary  of  the  Trec^ury. 


A.— Table  of  the  usual  meaaures  of  length  eadhibiHng  the  numher 

(ion  and  (heir  equivalenis  in 

I  ierme  of  (he  m$trio  ayateni. 

One  meter  =  39.370432  inoheB ; 

(me  inch  = 

0.025399772  meter:  one  inch,  M^proatisistely 

0.0254  meter. 

1  point 
ifine 

== 

Vr 

inch 

ss 

0.000353- 

neter. 

;^S 

;V 

inch 

= 

0.002117— 

meter. 

1  barleycorn 

= 

inch 

ss 

0.008467^ 

meter. 

Inail 

C= 

2 

inches 

= 

0.067149+ 

meter. 

1  palm 
Ihand 

= 

3 

inches 

= 

0.076199+ 

meter. 



4 

inches 

= 

0. 101.599+ 

meter. 

llink 



7. 92  inches 

= 

0.201166+ 

meter. 

1  Bpan 



9 

inches 

= 

0.228598— 

meter. 

1  quarter 
Ifoot 



9 

inches 

ss: 

0.228508— 

meter. 



12 

inches 

= 

0.304797+ 

meter. 

1  cnbit 



18 

inches 

= 

0.467196- 

meter. 

lell(FIemiBb) 



27 

inches 

= 

0.686794— 

meter. 

lyard 

= 

36 

inches 

=: 

0.914392— 

meter. 

1  ell  (Englisb) 
1  ell  (French) 

= 

45 

inches 

= 

1.142990— 

meteiB. 

= 

54 

inches 

^ 

1.371688— 

meters. 

1  fathom 



72 

inches 

_^ 

1.828784— 

meteiB. 

1  rod,  perch,  or 
1  donble  rod  or 

pole 
half  chain 



198 

inches 

= 

6.029155- 

meters. 



396 

inches 

s= 

10.058310— 

meten. 

1  chain 



792 

inches 

s::s 

20.116619+ 

meters. 

1  tally 

, 

8,960 

inches 

:ss 

100.5S3097+ 

meters. 

1  fnrlong 

1  cable  Ungth. 

— ; 

7,920 

inches 

= 

201. 166194+ 
219.454083+ 

meters. 

— r 

8.640 

inches 

rs 

meters. 

Imile 

ssz 

63,360 

inches 

= 

1,609.329554— 

meters. 

lleagae 

s= 

190,060 

inches 

= 

4,827.968662— 

meters. 
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B,^TMe  of  the  tmuil  measum  tfu>H§htf  ezkiMHng  ih9  number  of  grains  in  each  denomina^ 
ti<m  and  ikHr  equiioalenU  in  terme  of  (he  ikeiric  ajfeiem. 

Oneg:nim=sl5.43*234874*grAiiisj  one  grraii]=0.0647989StQ36  grams;  one  grain,  apprbx- 

imately  0.0648  grammes. 

1  troy  grain                               =               1            grain  =             0.064799  gram. 

1  apothecary  grain                    =                1            grain  =:             0.064799  gram. 

1  avoirdupois  grain                  =               1            grain  =             0.064799  gram. 

1  Bcmple                                   =             20            grains  ^             l.S95979-(-  grams. 

1  pennyweight                          =             24            grains  =             1.555175 —  grams. 

1  dram  (avoirdupois)               =             27.344 —  grains :»             1.771846+  grams. 

1  dram  (apothecary)                =             60            grains  ==             3.887937-f-  grams. 

1  onnoe  (avoirdupois)              =»            437.5         grains  =            28.349541—  grams. 

1  ounce  (apothecary)                =            480            grains  =            31.103496-f-  grams. 

1  ounce  (troy)                           =            480            grains  =            31.103496+  grams. 

Iponnd(troy)                           =         5,760            grains  =          373.241954+  grams. 

1  pound  (apothecary)               =         5,760            grains  =          373.241954+  grams. 

1  ponnd  (avoirdupois)              =         7,000            grains  =          453.592653—  grams. 

1  quarter  (25  lbs.  av.)              =      175,000            grains  =      11,399.816313+  «rams. 

1  quarter  (28  Iba.  av.)               =      196,000            grains  =      12,700.594271—  grams. 

1  hundred- weight  (cental)       =      700,000            grains  =      45,359.265252+  grams. 

lhnndred-weight(112ibs.8V.)=      784,000            grains  =      50,802.377082+  grams. 

1  ton  (2,000  lbs.  av.)                  =14.000,000            grains »    907,185.30504+  grams. 

1  ton  (2,240  lbs.  av.)                 ;=  15;680,000            grains  =  1,016,065.541645—  grams. 


C.—TahU  of  the  uenal  meaeuree  of  capadtjft  exkiMHng  the  number  of  cuhie  inches  in  each  de- 
nomination and  their  equivalente  in  terme  of  the  metrio  eyeiem. 

{One  Uter  or  oobio  deelmeter  ■-  61.09S38<n7  oaMo  inch«a ;  ooeonblo  faioh  ■■  0.01638603S7  oabio  decimeters.] 


Cnbio  inobee. 


Liters  or  oabio 
dedmeters. 


Iminlin 

1  flaid-draobm , 

1  flald-onooe 

1  gUl  (Wine  moMure) 

I  pint  (wine  moMaro) 

1  pint  (dry  meMOxe) 

1  pint  (beer  meMore) 

1  qnnrt  (wine  roeMon) .... 

1  qnsrt  (dry  measnre) 

I  qnnrt  (beer  me«8are) 

1  gallon  (wine  measare) . . .  • 

1  gallon  (dry  meaeare) 

1  gallon  (beer  meaanre) .... 

1  peck  (dry  meaaare) 

1  Doahel  (dry  measure) 

1  firkin  (beer  measnre) 

1  barrel  (wine  measure) . . . . 
1  tierce  (wine  measnre) . . . . . 

1  barrel  (beer  measnre) 

1  bogsbeiMi  (wine  measnre). 
1  bogBbe>«d  (beer  measnre) . 
1  pnoobeon  (wine  measure) 
1  puncheon  (beer  measure). 

1  pipe  (wioe  measure) 

1  bnti  (beer  measure) 

1  tun  iwine  measnre) 

1  obaldron  (dry  meaaare) . . . 


a(X08~ 
0.896- 
1.805- 
7.S19- 
S8L875 
83.6 
3&fi5 
57.75 
67.W- 
7a  5+ 
t31 

96a  6+ 
989 

557.  (H- 
150.49 


97&5 

709 

158 

553 

998 

404 

304 

106 

456 

919 

415.19 
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Statement  ehowing  ihe  populatioHf  imports  into  and  exp^rle  from  the  United  States^  of  the 
varione  countriee  of  the  worldf  arranged  in  groups  according  to  the  adoption  and  legaUza-' 
Hon  of  the  metric  system. 


Coan  tiles. 


OBLinATOttT. 

Arfentioe  Repnblio '. 

Belffiam 

Bnsil 

ChUi 

Fimnoeand  Franoh  posMMlons 

Oemany 

Greece 

lUly 

Mexioo 

NeiherlMids 

Peru 

Portugal 

Boamaoia 

SanDomlogo 

Spain 

ftwilserlaad 

Uolted  StatM  of  Colombia 

Ura^nay 

Total 

PARTIALLY  IX  UAB. 

Auatria 

Aaorea,  Madeira,  and  Cape  de  Yerde  IsUnda 

Ceairal  American  States 

Denmark 

Japan , 

Sweden  and  Norway , 

Torkey  in  Europe 

Total 

lkgalizrd! 

Great  Britain  and  British  posaeesinns 

Spanish  posaesaioas  rCnba,  Porto  Rioo,  Sec). 

Total 

HOT  LKOAUZKD  OB  IX  USK. 

Danish  West  Indies 

Dutoh  Esat  Indies 

Dnteh  Weat  Indies  and  Dutch  Guiana 

China I 

Greenland 

Hawaiian  Islands 

Hayil 

Liberia* 

Rnsaia , 

Tark6y  in  Aalaaad  Africa 

Total 


1 

1.819,490 
5,336,634 

10.108,391 
3,068,434 

43, 100, 091 

43,733,343 
1,457,894 

97.489,174 
9, 976, 079 
3.809.597 
9,730,735 
4,998,881 
5,073,000 
950,000 

16.551,647 

8.669.147 

8,910.339 

350,000 

Imports,  year  ended 
June  30,  1877. 

ll 

13,449.559 

5, 079. 149 

43,498.041 

608,716 

53.869,387 

33.035,485 

583.138 

7,105,366 

15.441.563 

3,547.119 

1, 545, 461 

584,846 

11.139.168 
18,306,035 
7,499,118 
3,175,467 
48.596,163 
56, 199, 511 
190,170 
8,484,496 
4.509.041 
M.  411. 757 
1,939,008 
3,361,734 

•97,614 

696,034 

83,695 

59.084 

1,591,789 

655,303 

6,458 

10,178 

1,389.693 

156,578 

61.546 

19,030 

560, 709 
3,380,836 

663,361 
10,461,750 

43,990 
11,736 

5,454,393 
3,197,711 

4.093,339 
1,077,434 

93.167 
89.953 

180.999.415 

177.807,469 

179, 148, 333 

4,919.754 

37,700.000 

378, 681 

3, 577,  454 

1.903,000 

33,110,835 
6,186,173 
8. 500,  OM) 

414.030 

99,351 

3,883,609 

9,053 

13,680.433 

943,569 

4C.  714 

9,666,946 
413,637 
1.304,348 
3.399.735 
3,539,641 
3,041.635 
8,344,583 

3,300 

1.638 

5«,338 

385,843 
15,144 

90,356,133 

17, 378, 735 

31.639,744 

456.663 

337,398,000 
8,381.000 

185,667,400 
79, 544, 185 

437,803,600 
15,353.358 

14,163,933 
4.033,651 

345, 773, 000 

965,311,585 

453.055,958 

18. 197. 574 

37,600 

1  34,481.000 

433,500,000 

9.800 

56,897 

573,600 

18^000 

84,703,980 

33,336.000 

384,480 

C  4.511,444 

\         735,585 

11,141,447 

137,465 

3,631,763 

3,303,709 

57,470 

618,534 

383,303 

743,164 
8,667.893 

087,398 
3,178,594 

8,503 

18,308 

3,m,»o 

1,396,943 
3,851,336 

18^819 
4.483.661 

993.979 

163,580 

64,664 

J,  861 

769 

576,714,977 

33,804,140 

18,365,710 

8,431.004 

*  Popnlation  of  Liberia :  Kefcroea,  oiTillaed,  18,000 ;  negroes,  indigenons,  TCO.OOO. 
PopnUtion  of  United  States  in  1870.  38.r>58,371. 
System  lately  legalized,  see  shove. 
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Eq^iy  of  C.  P.  Pattersanj  superintendent  of  United  States  Coast  Swrveif, 

Unitbd  Statbs  OoastSubyby  Oppiob, 

Washington^  March  23, 1878, 

Sib  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  oommaui- 
cation  of  the  10th  of  November,  1877^ith  which  was  transmitted  a 
copy  of  the  resolation  adopted  by  the  Honse  of  Bepresentatives  in  re- 
latioi^  to  a  proposed  change  from  the  standard  .units  of  weight  and 
measure,  now  in  common  use  in  the  United  States,  to  those  of  the 
metric  system,  Knd  requesting  an  expression  of  views  from  this  office. 

Frequent  consultation  with  Prof.  J.  E.  Hilgard,  the  assistant  m 
charge  of  the  Coast-Survey  Office  and  inspector  of  standard  weights  and 
measures,  has  shown  that  our  views  generally  coincided  in  relation  to 
the  metric  system  itself,  and  also  in  regard  to  the  general  policy  to  be 
followed  in  the  endeavor  to  substitute  throughout  the  country  a  system 
of  weights  and  measures  entirely  foreign  to  that  in  common  use  with  us, 
and  which  has  grown  through  many  generations  to  be  part  of  oar  in- 
herited thought.  Professor  Hilgard  having,  moreover,  had  ^>ecial 
charge  and  direction  for  Inany  years  of  the  details  pertaining  to  our 
standard  weights  and  measures,  I  placed  the  matter  of  inquiry,  which 
was  the  subject  .of  the  Honse  resolution,  in  his  hands  for  disooMion. 
The  result  is  the  very  able  report,  which  I  have  the  honor  to  inclose 
herewith,  and  which  I  fully  indorse,  except  in  regard  to  the  time 
requisite  for  effecting  the  change  and  making  it  obligatory  in  law. 

As  Professor  Hilgard  well  says,  ^^  Our  habit  is  to  have  our  laws  follow 
our  customs,  and  not  our  customs  our  laws,"  the  first  being  fron^  the 
people  and  the  last  from  the  arbitrary  action  of  irresponsible  authority. 

To  effect  the  change  referred  to  without  shock  to  the  people  and  gij^at 
loss  to  very  large  investments,  it  woald  be  necessary,  in  my  opinion,  for 
the  law  to  require  that  all  governmental  and  State  business  and  retans 
should  be  expressed  in  the  terms  of  both  systems — the  system  now  in 
use  and  that  proposed  to  be  introduced,  side  by  side;  that  the  metric 
system  should  be  taught  in  all  institutions  of  learning,  both  public  and 
private;  and  that  there  should  be  constant  agitation  and  energetic 
pressure  of  the  new  system  upon  public  attention  by  all  persona  earn- 
estly interested  in  the  change  for  a  period  of  not  less  than  thirty-five 
years. 

It  is  certain  that  very  few  adults  now  living  would  ever  become 
familiar  with  the  units  of  the  metric  system,  but  would  retain  the  habit 
of  reverting  to  the  foot^  the  pound,  and  our  other  units,  mentally  at 
least,  even  after  the  law  had  disfranchised  the  old  units. 

The  problem  of  a  change  of  the  kind  proposed  in  a  great  commeroial, 
agricultural,  and  manufacturing  country  like  our  own^  is  vastly  morb 
difficult  than  it  would  be  in  nations  the  larger  portion  of  the  inhabitants 
of  which  deal  only  in  a  limited  manner  with  small  quantities.  This  sub- 
ject has  been  a  matter  of  much  thought  to  myself  for  several  years,  and 
the  more  I  have  heard  it  discussed  the  more  convinced  I  have  become 
that  a  matter  so  grafted  into  the  daily  habit  and  thought  of  the  whole 
people  can  only  be  changed  by,  as  it  were,  the  slowest  absoipUon,  and 
that  not  less  than  thirty-five  years  will  be  required  to  effiact  even  a  sem- 
blance of  a  change,  afber  the  date  of  the  law  fixing  a  time  when  the  new 
system  shall  be  compulsory. 

Some  enthusiasts  earnestly  believe,  taking  counsel  of  theii  own  earn- 
estness and  hopefulness,  that  a  complete  change  could  be  effected 
throughout  the  country  in,  say,  from  five  to  ten  years,  but  we  have  only 
to  remember  the  length  of  time  it  has  required  for  the  decimal  coinage, 
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the  most  faoile  of  all  stf^ndards  to  ohange,  to  obtain  niuversal  accept* 
aooe  and  usage  in  all  parts  oC  tbe  United  States.  In  some  places,  to 
this  day,  after  a  handred  years  of  trial,  we  oooasionally  hear  that  eight. 
shiUings,  or  six  shillings,  or  four  and  sizpeiice  *'  make  a  dollar  ^ ;  and 
only  a  few  years  since  we  heard  of  '.^  picayanes"  and  *^  bits,"  which  re- 
spectively were  worth  6^  cents  aud  12^  cents,  saggestiug  the  natural- 
ness to  the  nninstrncted  mind  (a  miuority  in  all  coontries)  of  the  binary 
system  in  lieu  of  the  decimals,  as  the  system  of  koLHng  ia  almost  ani- 
venal.  The  decimal  is,  for  all  scientific  computations,  indispensable, 
but  it  is  still  an  open  question^  which  is  the  best  for  ordinary  use  in  life, 
the  decimal  or  the  binary — this  natwral  or  that  artificial  system. 

I  am  well  aware  that  the  rising  generation  iu  this  rapid  nation  of^nrs, 
who  look  forward,  think  a  view  of  thirty  or  forty  years  interminable; 
but  we,  who  look  back,  know  how  sadly  short  it  is.  The  only  hope  of  a 
thorough  change  from  our  system  to  the  metric  system  is  in  the  educa- 
tion of,  not  only  the  present  rising  generation,  but  of  that  which  is  to 
come  after  a  law  shall  be  adopted  fixing  the  date  wheu  tbe  new  system 
should  be  compulsory. 

I  earnestly  recommend  that  in  a  matter*  so  nearly  touching  all  rela- 
tions of  life  iu  this  busy  nation,  no  law  be  passed  upon  this  subject 
without  the  most  mature  deliberation,  and  that  when  passed,  it  8h(»uld 
not  have  compulsory  efifect  until  at  least  thirty -five  years  after  the  date 
of  its  passage. 

Very  respectfully,  yours, 

0.  r.  PATTERSON, 
8up€r%ntendt%t  Coast  Survey. 

Hon.  John  Sherman, 

Secretary  of  the  Treasury y  Washi9igton,  D.  C. 


Bureau  op  Weiohts  and  Measures, 
United  States  Goast-Survet  Office, 

Washington,  March  21, 1878. 

Sib:  The  answer  to  the  resolution  of  the  House  of  Representatives, 
relative  to  the  obligatory  use  of  metric  measures,  referred  by  you  to 
this  office  for  report,  may  be  conveniently  arranged  under  the  following 
heads : 

I.  As  to  the  operations  of  the  Coast  Survey. 
IL  As  to  those  of  other  bureaus  of  the  Treasury  Department. 

IIL  As  to  the  people  at  large. 

These  will  be  considered  consecutively,  and  as  the  last  question  of 
the  resolution  opens  the  whole  subject  it  will  not  be  improper  to  con- 
sider its  bearing  upon  some  other  branches  of  the  public  service. 

I.  In  the  operations  of  the  Coast  Survey  the  meter  is  used,  aud  has 
been  employed  from  the  first  as  the  unit  of  measure.  The  depths  of 
water  or  soundings  are,  nevertheless,  expressed  in  feet  and  fathoms,  in 
eonformity  with  the  immemorial  custom  of  American  and  British  mar- 
iners. To  have  given  the  depths  of  channels  in  the  uufamiliar  unit  of 
meters,  would  have  obviously  destroyed  the  usefulness  of  the  charts  and 
added  another  element  of  danger.  The  object  of  the  charts  being  that 
of  giving  important  information  in  the  most  available  form,  not  that  of 
diAising  a  knowledge  of  the  metric  system,  the  ase  of  feet  and  fathoms 
was  imperative  for  the  depth  of  water,  and  as  a  matter  of  consistency 
the  elevations  of  the  land  are  likewise  expressed  in  feet. 

On  the  Goas^Survey  maps,  in  addition  to  the  natural  or  metric 
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scale,  expressed  ia  a  deoimal  ratio  to  the  natural  dimeisions,  snch  as 
T^ido*  ^o^ATT'  ^^-?  ^^^  given  scales  of  land  miles  and  sea  miles,  the  latter 
bein^  au  angalar  rather  than  a  linear  measure,  viz,  V  of  arc. 

In  the  printed  tables  of  positions  determined  by  the  Coast  Survey,  the 
distances  are  given  in  meters,  yards;  and  miles. 

After  these  explanations,  it  will  be  apparent  that  the  Dretric  system  is 
now  used  in  the  Coast  Survey  to  the  full  extent  that  is  oonsistent  with 
the  usefulness  of  the  form  in  which  the  results  are  given  to  the  people. 

The  exclusive  use  of  metric  units  would  deprive  the  charts  of  maob  of 
their  usefrilness,  at  least  until  the  metric  system  had  becbme  perfectly 
familiar  to  our  mariners,  and  they  had  accustomed  themselves  to  think 
of  the  draught  of  vessels  and  to  regulate  soundiug-liues  in  meters  and 
tenths. 

If  American  charts  of  American  coasts  were  now  issued  with  depths 
in  meters,  the  result  would  be  that  every  one  would  use  the  British  re- 
production of  the  same,  in  which  the  customary  units  are  used. 

The  only  mode  of  furthering  the  gradual  adoption  of  the  metric  units 
in  navigation  would  seem  to  be  by  the  publication  of  the  charts  in  two 
forms,  one  giving  fathoms  and  feet-,  the  other  meters  and  tenths,  in  order 
that  the  mariner  or  pilot  may  choose  those  which  he  prefers. 

II.  Other  bureaus  of  the  Treasury  Department  in  whose  operations 
measures  of  weight,  length,  or  capacity  are  seriously  involvcKl^  are 
those  having  charge  of  cotno^a,  customif^  and  of  internal  revenne. 

The  officers  having  charge  of  those  important  interests  have,  no 
doubt,  been  asked  to  express  their  opinions;  but  the  form  of  reference 
of  the  House  resolution  to  this  office  freems  to  call  for  an  independent 
review  of  the  question. 

In  the  matter  of  coinage  there  appears  to  be  no  serious  objection  to 
making  the  exclusive  use  of  metric  weights  obligatory.  In  the  inside 
operations  6f  the  fnints,  they  have  long  been  employed  in  assaying.  In 
the  transfer  of  bi^llion  and  coin  troy  ounces,  with  decimal  subdivisions, 
are  in  customary  use.  It  cannot  be  >said  that  metric  units  woald  be 
more  convenient,  since  the  advantages  of  a  decimal  system  are  already 
obtained ;  but  they  would  be  equally  so,  the  persons  engaged  in  the 
work  being  of  great  intelligence  and  res^ily  able  to  make  their  state- 
ments in  either  form.  Depositors  of  bullion  for  coinage  or  dealers  with 
the  mints,  being  beneficiaries,  could  be  rea^nably  required  to  conform 
to  any  system  the  government  saw  fit  to  adopt. 

In  the  matter  of  ctistoms  or  duties  an  imports^  the  question  aFsomes 
a  peculiar  form.  Importations  from  nations  using  metric  units  are  now 
stated  in  metrical  invoices,  while  those  from  non-metric  nations,  of  which 
the  invoices  from  Oreat  Britain  form  the  larger  part,  are  mainly  stated 
in  the  customary  units  of  this  country,  and  in  conformity  with  the 
terms  of  the  tariff. 

As  the  metric  units  are  legal  in  this  country,  it  would  appear  to  re- 
quire only  an  executive  order  that  the  duties  be  levied  upon  the  ooietric 
invoices,  according  to  the  lawful  equivalents,  without  first  converting 
meters  into  yards,  kilograms  into  pounds,  liters  into  gfdlons*  On  the 
other  hand,  to  require  invoices  in  the  customary  units  to  be  transfonned 
into  metric  units,  as  would  be  implied  by  the  ** obligatory''  use  of  the 
latter,  appears  to  serve  no  useful  purpose  except  that  of  propagating 
the  metric  system  to  the  great  inconvenience  of  everybody  concerned. 
The  permissive  use  of  two  different  sets  of  units  in  assessing  the  duties 
may  appear  to  some  minds  objectionable  as  a  want  of  ^^  system/'  but 
there  is  an  inherent  diversity  in  the  case  which  has  to  be  met  at  one 
point  or  the  other,  and  wliich  may  be  illustrated  by  saying  that  it  is 
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doubtless /M)nveiiieDt  that  8ome  castom-hoase  officers  shoatd  koow  the 
German  and  Freneh  laogoages  as  well  as  the  English.  Until  all  natious 
use  the  same  language  and  the  sams  money,  but  little  is  gained  in  the 
way  of  unification  oif  values  by  making  the  units  of  weight  and  dimen- 
sion alike. 

In  view  of  the  want  of  simple  relations  between  the  customary  and 
the  metric  units,  the  department  may  find  it  convenient  to  procure  some 
legislative  authority  for  throwing  off  certain  fractions  in  the  table  which 
would  express  the  duties  on  metric  invoices,  on  the  basis  of  the  legalized 
equivalent.  If  such  concession  to  simplicity  were  made  in  favor  of  the 
metric  units,  their  employment  would  doubtless  be  stimulated  by  such 
advantage. 

Becnrriug  to  the  question  of  the  House,  what  inconvenience  to  the 
public  service  would  arise  from  the  obligatory  use  of  the  metric  system 
in  the  customs  department,  the  answer  is  that  great  inconvenience  would 
arise  from  the  want  of  familiarity  with  that  system  of  the  officers  assess- 
ing the  duties.  It  must  be  borne  in  mind  that  the  efficiency  of  such  an 
officer  depends  in  the  greatest  degree  upon  his  familiarity  with  the 
values  of  goods  submitted^  to  his  inspection,  and  that  he  cannot  sep- 
arate in  his  mind  the  expression  of  measure  from  that  of  value.  The 
expression  which  gives  him  a  check  on  fraudulent  invoices  is  fixed  in 
his  mind  in  such  form  as — this  quality  of  silk  is  worth  so  much  per 
yard;  this  tea  is  worth  so  much  per  pound,  &c.  The  transformation 
into  other  terms  of  measure  will  break  away  entirely  from  his  habits  of 
thought,  and  his  experience  is  practically  lost. 

It  is  not  disputed  that  other  and  younger  men  would  gain  experience 
on  the  new  basis,  and  the  question  as  to  the  term  within  which  the  use 
of  a  new  system  might  be  made  obligatory  and  exclusive  may,  from  this 
point  of  view,  be  answered  that  not  less  than  twelve  years  should  elapse. 
We  should  always  bear  in  mind,  however,  that  if  any  term  be  fixed  it 
will  be  necessary  to  hold  out  such  contingent  inducements  as  to  lead  the 
l>eople  to  adopt  that  system  in  their  private  transactions;  otherwise  we 
should  find  ourselves,  at  the  end  of  any  stated  term,  confronted  by  the 
same  state  of  facts  as  at  present,  namely,  that  the  usage  of  the  people 
does  not  conform  to  that  proposed  by  the  government. 

Moreover,  we  should  bear  in  mind  that  in  this  matter  of  duties  on 
importations,  as  in  that  of  taxes  on  domestic  manufactures,  the  govern- 
ment is  the  beneficiary,  unlike  the  case  of  coinage  before  treated  of,  and 
that  in  the  latter  cases  the  government  practically  assumes  to  be  a  part- 
ner in  the  transaction,  and  should  not  impose  conditions  onerous  to  its 
active  partner,  the  importer,  or  home  manufacturer. 

In  the  Internal  Bevenue  Department  the  principal  subjects  of  taxation 
are  tobacco  and  alcoholic  spirits.  The  value  of  the  former  product  de- 
pends so  much  upon  qualities  which  are  not  reducible  to  weight  or  meas- 
ure that  it  need  not  be  specially  considered  here,  since  general  consid- 
erations applied  to  spirits  will  equally  apply  to  tobacco. 

A  very  large  proportion  of  the  internal  revenue  is  derived  from  the 
imposts  upon  alcoholic  spirits.  The  questions  submitted  bear  most 
forcibly  upon  this  branch  of  the  public  service,  as  it  is  a  case  where  the 
practice  of  estimating  the  values  is  of  no  consequence  to  other  nations, 
it  being  wholly  a  matter  between  the  government  and  the  people  en- 
gaged in  the  business  of  converting  grain  into  alcohol. 

The  government  is  largely  the  beneficiary  in  the  transaction.  It  is  not 
only  due  to  the  people  that  they  should  not  be  needlessly  com|)elled  to  use 
an  unfamiliar  way  of  accounting  with  the  government,  but  it  is  greatly 
to  the  interest  of  the  latter  that  in  a  matter  of  so  vast  importiince  to  its 
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revenue  the  experfenbe  of  its  officers  sboald  not  be  lost.  An  ecperienoed 
ganger,  to  give  an  illnstration,  has  a  check  on  his  tneasnres  and  calea* 
lations  by  familiarity  with  sizes  of  casks,  the  contents,  in  gaUoiu,  of 
which  he  can  estimate  very  nearly ;  bat  if  reqnired  to  express  them  in 
liters^  this  experience  woald  wholly  fail ;  and  it  is  safe  to  say  that  socli 
familiarity  with  the  metric  measures  would  never  be  acquired  by  the  same 
persons. 

The  objection,  then,  to  making  the  use  of  thetnetric  measures  obtlga- 
tory  in  this  part  of  the  public  service  is  that  the  liability  to  error  would 
be  greatly  increased,  and  that  the  manufacturer  and  dealer  would  lose 
the  advantage  they  n:ow  have,  and  which  is  fairly  due  them,  of  taaviiig 
the  taxed  value  of  the  product  expressed  in  quantities  that  are  oustom- 
arily  used  in  their  trade. 

On  the  other  hand,  the  advantages  to  be  derived  from  the  use  of  metric 
measures  are,  in  this  instance,  hardly  assignable. 

The  statistics  of  this  and  other  branches  of  the  public  service  would 
doubtless  be  more  universally  available  if  they  were  expressed  in  both 
the  customary  and  the  metric  units.  This  can  be  readily  ^fleeted  by 
converting  aggregates,  without  imposing  th^  use  of  metric  measures  in 
every  single  transaction. 

The  general  answer  to  the  question  of  how  long  a  preliminary  notice 
should  be  given  before  the  obligatory  use  can  be  introduced  without  detri- 
ment to  the  public  service,  necessarily  depefidslargely  upon  theiestimateof 
the  time  that  must  elapse  before  the  people  become  practically  acquainted 
with  the  new  system.  So  far  as  the  matter  of  the  collection  of  taxes 
upon  spirits  is  concerned,  it  is  the  opinion  of  this  office  that  it  should 
not  be  inforced  before  1890,  in  order  to  give  time  fbr  the  instruction  now 
given  in  public  schools  to  reach  a  large  number  of  officers  and  persons 
engaged  in  the  business. 

HI.  In  attempting  to  form  an  opinion  upon  the  qiTe^tion,  "What  ob- 
jections there  are,  if  any,  to  make  the  metrical  system  obligatory  in  all 
transactions  between  individuals,  and  what  is  the  earliest  date  that  can 
be  set  for  its  obligatory  use  throughout  the  United  States Y^  the  fofflow- 
ing  considerations  present  themselves : 

1.  That  the  adoption  of  the  metric  system  by  the  i>eople  of  the  Uftited 
States  would  be  an  advantage  is  taken  for  granted  by  the  House  reso- 
lution. Admitting  this  assumption,  it  is  useful  to  state  here  the  grounds 
upon  which  it  rests.  These  are  twofold,  namely,  inherent  convenience 
and  probable  universality.  The  first  point  is  sustained  by  its  conform- 
ity to  the  universal  system  of  decimal  arithtnetic,  and  the  direct  rela- 
tions between  measures  of  length,  volume,  and  weight.  The  second  is 
asserted  on  the  basis  that  the  metric  system  has  been  adopted  by  na- 
tions whose  population  far  outnumbers  that  of  those  nations  with  whom 
the  Anglo-Saxon  units  are  customary. 

A  careful  re\iew  of  the  logical  and  historical  facts  fn  the  i^ilemises 
leads  this  office  to  the  opinion  that  if  any  universal  system  of  Weights 
and  measures  is  to  obtain,  the  metric  system  is  the  one  that  has  at  pres- 
ent the  greatest  probability  of  supplanting  all  others.  Before  its 
adoption  by  the  German  and  Austrian  empires,  within  the  last  six  years, 
this  probability  was  by  no  means  very  decided ;  for  many  of  the  teil- 
lions  of  people  counted  as  having  the  metric  system  in  use,  were  in  fiict 
not  using  any  measures  at  all,  being  herders  and  peasants,  while  among 
the  non-metric  nations  manufactures  and  commerce  were  flourisiilng. 
The  United  States,  Oreat  Britain,  and  Bussia  having  identically  the 
same  units  of  length  and  weight,  while  those  of  t>ermany  and  Ailstiia 
were  nearly  the  same  and  called  by  the  same  names,  it  appeared  not  at 
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all  improbabte  that  in  unifying  their  loeal  diversities  the  latter  states 
would  alKo  adopt  the  Anglo-^xon  nnits.  Since  they  have,  howevery 
adopted  the  metric  nnits  and  made  their  use  eonipalsory,  we  may  con- 
aider  the  changes  tnrned  in  favor  of  the  latter,  and  may  asaame  that 
if  the  Government  of  the  United  States  wonld  promote  general  uniform- 
ity, it  must  do  so  by  furthering  its  actual  adoption  by  the  x>eopie  in  their 
private  transactions. 

The  legalization  of  the  use  of  metric  nnits,  in  1866,  was  the  first  step 
towards  that  end.  The  next  should  be  the  enactment  of  laws  requiring 
their  nse  in  such  government  transactions  as  will  not  suffer  by  the  sud- 
•den  change  of  the  habits  of  men.  There,  perhaps,  legislation  must  stop 
for  a  long  while,  until  by  zealous  inculcatton,  by  agitation,  by  instruction 
in  all  public  schools,  the  new  system  shall  have  been  voluntarily  adopted 
by  a  great  majority  of  the  people,  when  the  enactment  of  an  obligatory 
law  will  only  be  the  oonsnnHnation  of  an  existing  state  of  facts. 

It  has  ever  been  the  practice  of  the  Anglo-Saxon  people  to  make  laws 
.in  conformity  with  customs,"not  to  create  customs  by  compulsory  laws. 

It  is  indeed  difficult  to  see  how  an  obligatory  statute  could  be  executed 
in  this  country.  We  wonld  hardly  undertake  to  suppress  the  use  of  the 
inch,  pound,  and  gallon  by  penalties,  as  has  been  done  under  the  parent- 
ally desp({tic  governments  of  Europe,  where,  as  in  Prussia,  fine  and  im- 
prisonment followed  the  possession  of  the  old  standards.  It  may  even 
be  considered  doubtfhl  whether  the  legal  mind  of  the  country  would 
approve  a  statute  decreeing  that  only  contracts  made  in  terms  of  the 
new  standards  could  be  enforced  by  the  courts,  since  it  would  violate 
the  principle  that  any  agreement  made  in  good  fiiith  can  be  maintained 
at  law,  a  principle  fiir  more  important  than  conformity  in  wdghts  and 
measures  with  other  nations.  In  attempting  answer  to  the  last  question 
propounded  by  the  House  resolution,  we  therefore  consider  it  to  hnply : 
How  long  is  it  likely  to  be  before  the  metric  system  will  come  into  so 
general  use  among  our  people  that  no  hardship  will  bef&ltfrom  making 
It  obligatory  f 

If  left  to  itself  its  growth  would  be  very  slow,  and  the  period  neces- 
sary might  be  reasonably  estimated  at  not  less  than  fifty  years.  The 
fixing  of  a  time  in  advance,  say  the  year  1900,  would  materially  aid  its 
growth,  and  an  active  propaganda  by  the  friends  of  the  measure,  like 
that  initiated  by  the  American  Metric  Bureau  of  Boston,  wonld  greatly 
accelerate  its  general  adoption.  In  view  of  the  very  marked  e£fect  of 
the  endeavors  of  that  organization,  this  office  would  give  its  opinion 
that  the  year  1900  might  now  be  fixed  as  the  time  when  the  use  of  the 
metric  system  should  become  obligatory  throughout  the  United  States. 
Should  our  anticipations  be  deceived  such  a  statute  would  doubtless  be 
repealed  before  the  time  had  arrived. 

The  difficulties  attending  the  adoption  of  a  new  system  of  weights  and 
measures  are  far  greater  than  is  generally  thought.  The  matter  pre- 
sents itself  on  the  surface  as  a  question  of  preference,,  involving  little 
more  than  the  mental  acquisition  of  certain  terms  and  their  relative 
values,  and  the  surrender  of  certain  acquired  habits.  A  century  ago  this 
wonld  have  been  a  fair  statement  of  the  case.  At  the  present  time  very 
large  pecuniary  interests  are  involved  in  any  change,  and  oppose  it  The 
work  of  the  world  was  then  done  by  hand  with  simple  tools,  and  the 
only  change  involved  was  the  nse  of  a  metric  rule  in  place  of  a  foot  rule. 
Now  that  work  is  mainly  done  by  machinery,  the  value  of  which  depends 
in  a  great  degree  on  the  units  of  measure  to  which  it  is  constructed,  and 
a  great  part  of  it  becomes  absolute  when  those  units  are  changed.  The 
great  machine-shops  devoted  to  building  machine-tools  for  the  construc- 

*  Digitized  by  CjOOQ IC 


24  ADOPTION   OF  METRICAL   SYSTEM. 

tion  of  machinery  used  in  the  varions  industries,  alone  represent  valoe« 
of  many  millions  of  dollars,  wd  much  of  their  present  ^*  plant "  wonld 
have  to  be  thrown  away  and  replaced  by  new,  in  order  to  adapt  their 
products  to  metric  units. 

Assuming  that  there  were  the  heartiest  common  consent  to  nse  metric 
measures  in  all  new  machinery,  how  difficult  and  long  would  be  the  transi- 
tion Y  The  new  thimgs  would  not  fit  in  the  old  places.  A  rery  large 
proportion  of  the  work  is  in  supplying  worn  parts ;  where  then  are  tbe 
dimensions  to  come  in  Y  The  immense  plant  of  railway  motive-power  in 
the  United  States  is  all  made  to  inches  and  decimals ;  at  what  time  can 
a  railway  company  afiFord  to  change  the  dimensions  of  the  parts  of  a 
locomotive  engine  f  At  no  time,  it  would  answer,  becaose  the  change 
would  require  to  be  simultaneous  in  the  whole  stock.  It  is  tme  that 
the  old  dimensions  might  be  adhered  to,  but  called  by  metric  names, 
putting  0.0254  meters  or  25.4  milimeters  for  one  inch,  but  this  would 
only  be  an  evasion,  not  a  solution  of  the  ptoblem. 

The  foregoing  considerations  have  been  forcibly  presented  in  a  com- 
munication from  our  government  to  other  nations,  printed  in  the  report 
on  Foreign  Belations  for  1870,  pp.  240-247,  in  connection  with  a  proposi- 
tion for  assimilating  international  coinage.  In  that  paper  an  important 
reference  is  made  to  the  terms  in  which  <<real  estate"  is  defined  in  this 
country.  Not  only  are  lands  purchased  from  the  public  Oomain  de* 
scribed  in  a  simple  decimal  system  of  acres  measured  by  square  chains 
and  decimals,  but  all  the  most  valuable  real  estate,  such  as  lots  and 
streets  in  cities,  has  been  laid  off  in  this  country  in  even  feet^  generally 
even  tens  of  feet,  as  50,  60,  80, 100, 150, 4&c.  What  adequate  motive  is 
there  to  change  these  expressions  into  terms  which  are  necessarily  frac- 
tional, and  in  which  those  foreign  nations  whose  convenience  it  is  pro- 
'  posed  to  meet  have  no  conceivable  interest  Y  What  useful  purpose  is 
subserved  by  designating  a  building  lot  24  by  120  feet  in  the  form  ot 
7,315  by  36,576  meters  Y 

It  is  the  foregoing  and  similar  considerations  which  lead  the  under- 
signed to  doubt  whether  the  international  units  of  measure  will  ever 
wholly  take  the  place  of  all  others  in  our  domestic  transactions. 

All  of  which  is  respectfully  submitted. 

J.  B.  HILGAKD, 
Assistant  United  States  Coast  Survey^  and 
Inspector  United  States  Standard  Weights  and  Measures. 

C.  P.  Pattebson, 

Superintendent  United  States  Coast  Survey, 


Reply- of  13.  B.  EUiotty  chief  cleric  Bureau  of  Statistics. 

Treasukt  Depabtment,  Kovemher  20, 1877. 
Sib  :  In  respouse  to  the  departmental  letter  of  the  10th  instant,  desir- 
ing me  to  transmit  to  the  Department,  as  early  as  possible,  my  views 
upon  the  several  questions  submitted  in  an  accompanying  resolution  of 
the  House  of  Eepresentatives,  in  which  resolution  the  heads  of  tbe 
Executive  Departments  were  requested  to  report  to  the  House  what 
objections  there  are,  if  any,  to  making  the  metrical  system  of  weights 
and  measures  obligatory  in  all  governmental  transactions,  and  how  lon^ 
a  preliminary  notice  should  be  given  before  such  obligatory  use  can  he 
introduced  without  detriment  to  the  public  service,  and  also  what 
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objections  there  are.  if  any,  to  making  the  metrical  system  obligatory 
in  all  transactions  between  individnals,  and  what  is  the  earliest  date 
that  can  be  set  for  the  obligatory  nse  of  that  system  throughout  the 
United  States,  I  have  the  honor  to  state  that  it  seems  to  roe  desirable 
that  the  metric  system  of  weights  and  measures  be  made  obligatory  in 
certain  governmental  transactions,  chiefly  in  those  of  an  international 
character,  such  as  for  postal  purposes,  for  the  purposes  of  coinage,  and 
for  the  assessment  of  customs-duties. 

The  metric  system  for  such  governmental  purposes  may,  I  think,  go 
into  operation  without  detriment  to  the  public  service,  with  the  fiscal 
year  commencing  July  1, 1879. 

It  would  be  well  that  a  tariff  schedule  of  the  common  and  metric 
equivalents  be  prepared  lirior  to  the  full  application  of  the  system  for 
customs  purposes. 

I  do  not  consider  it  advisable  to  make  the  use  of  the  metric  system 
immediately  obligatory  in  transactions  pertaining  to  the  transfer  of 
lands,  to  the  collection  of  internal-revenue  dues,  or  to  the  internal  trans- 
actions of  the  government  generally,  the  changes  involved  thereby  being 
so  numerous  and  seemingly  difficult  as  possibly  to  elicit  strong  protest 
from  many  i>erson8  engaged  in  the  active  pursuits  of  life  with  whom  the 
government  would  have  business  transactions,  and  whose  immediate  in- 
terests might  for  a  time  be  unfavorably  affected.  Nor  do  I  think  it 
advisable  to  make  the  metric  system  obligatory  in  the  near  future  in 
transactions  between  individuals  in  the  business  of  private  life.  Its  use 
is  now,  by  law,  permissive  between  individuals.  It  may,  however,  be 
advisable  to  render  the  use  of  the  system  obligatory  upon  the  more 
extended  lines  of  rail  and  water  communications  of  the  country  in  their 
operations  in  regard  to  freight. 

It  seems  to  me  advisable  that  the  rendering  the  use  of  the  metric 
system  obligatory  for  local  and  domestic  purposes  be  left,  for  the  present 
at  least,  for  the  action  of  State  legislatures. 

I  append  tables  A  and  B,-  showing  equivalents  of  the  units  of  the 
metric  and  the  ordinary  systems  applicable  for  customs  purposes. 

I  also  append  to  this  communication  a  copy  of  the  second  and  third 
reports,  and  an  extract  from  the  fifth  report  of  the  British  standards 
commission — the  astronomer  royal,  Oeorge  B.  Aire,  chairman.  (See 
Appendices  0,  D,  and  E.) 

The  second  of  these  reports  bears  more  particularly  on  the  introduc- 
tion into  the  country  of  the  metric  system  of  weights  and  measures, 
and  resulted  in  several  practical  recommendations  ^^  having  for  their 
object  the  permissive  use  of  the  metric  system  iu  the  United  Kingdom, 
more  especially  for  international  purposes." 

The  third  report  recommends  the  abolition  of  the  troy  weight,  and 
that  the  imperial  (avoirdupois)  and  the  metric  weights  be  alone  author* 
ized  to  be  used.  The  permissive  use  of  the  metric  system  of  weights 
and  measures  has  been  for  several  years  legalized  in  Great  Britain. 

The  difficulties,  if  any,  which  may  be  apprehended  in  the  substitution 
of  the  thoroughly  correlated  metric  system  in  the  international  transac- 
tions of  the  government  seem  to  me  nlore  imaginary  than  real,  while 
the  advantages  to  be  derived  from  the  introduction  for  such  international 
purposes  of  a  system  which  has  no  rival  in  respect  to  simplicity  cannot 
be  successfully  questioned. 
Bespectfully, 

E.  B.  ELLIOTT. 

non.  John  Shbrman, 

Secretary  of  the  Treasury.  ^  , 
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k.— Table  for  cjnperiing  eerlain  rtttm  of  duty  npre$$ei  aocordiitg  to  write  of  the  ortmi 
wjfttem  of  weigkU  and  meaeuree  into  their  meirio  eqaivaUnU. 


pcrlnch =|3.93  70 

perfoot =  3.^09 

peryard =   1.09  96 

per  sqaare  inch sa  0.15  50 

per  sqaare  foot =  0.10  764 

per  Bqo  are  yard =   1.19  60 

percobicinch =  0.06  1025 

per  oabic  foot =  0.03  531 

pereubicyard =   1.30  898 

per  flaid-ounoe =  3.38  134 

perpiDt =  2.11  3S6 

pergallon =  0.26  417 

per  proof-icallon =  0.36  417 

per  qaart  (dry  ineaeare) =  0.90  8 

per  buafaeWdrv  meaaare) =  2.41875 

per  bnebel  c  32  Iba.  avoirdopoiB) =  6.89  0 

per  bnsbel  (56  Iba.  avoirdupois) =  3.93  7 

per  boabel  (80  Iba.  avoirdupois) =  2.75  6 

pergrain =15.43  2 

per  oDooe  trojr  (480  ffrains) «..  =  0.32  12 

per  ouDce  avoirdapoTs  (437.5  grains) ==  0.35  '27 

per  poand  troy  (5,760  grains) r=  2.67  ^2 

per  poaod  ayolrdapois  (7,000  grains) =  2iM)  46 

per  hUDdred-weigfat  (112  lbs.  avoirdupois)  =  1.96  84 

per  cental  (100  lbs.  avoirdopois) =  2.20  46 

per  ton  of  2,000  lt>s.  avoirdupois =  1.10  23 

per  ton  of  2.240  lbs.  avoirdupois =  0.98  42 

per  ton  of  28  busbels  of  80  lbs.  avoirdupois  =  0.98  42 


per  decimeter, 
per  meter, 
per  meter. 

per  square  oentimetec. 
per  square  decimeter, 
per  square  meter, 
per  cubic  eentimeter. 
per  cubic  dectmeter. 
per  eubio  meter, 
per  deciliter. 
l>er  liter, 
per  liter, 
per  proof-Ifter. 
per  liter. 
'  per  bectoliter. 
per  quintal  (100  lilM.) 
per  quintal, 
per  quintal, 
per  -graui. 
per  decagrram. 
per  decagram, 
per  kilogram, 
per  kilogram, 
per  quintal, 
per  qnintal. 
'per  miUier  or  metric  ton. 
per  milKer  or  metrician. 
I>er  millier  or  metric tio, 
or  1,000  kilegnM. 


KPAMPLK8,  ILLUSTRATIVE. 

Cuiioma  dulies. 

Alcohol :  |2  ner  gallon  (or  53  cents  per  liter). 

Ale,  beer,  and  porter,  in  bottles :  35  cents  per  gallon  (or  9iV  cents  per  liter).      ^ 

Acetate  of  ammonia :  25  cents  per  pound  (or  55  cents  |^r  kilogram). 

Candles,  tallow :  2^  cents  per  pound  (or  5^  cents  per  kilogram). 

Carpets,  Brussels:  44  cents  per  square  yard  (or  53^'^  c^nt-s  p^r  wiuaire  met«!T»*' 

35  per  centum  ad  valorem. 
Hats,  of  wool,  not  exceeding  40  cents  per  pound  (or  86  M^nls  per  kilomo) '  - 
cents  per  pound  (or  44  cents  per  kilograiti).  And  ;^  {mtt  centum  ad  rahrm- 
above  40  cents  per  pound  (or  83  cents  per  kiloj^ram)^  und  not  fi\c«tediDg  6^'  rfi:v 
per  pound  (or  $1.32  per  kilogram):  30  ceuta  per  p^aud  {or  t>0  oeots  jm  tf^ 
gram),  and  35  per  centum  £i  valorem. 
Pig  iron :  Up  per  ton  (or  |6.88  per  metric  ton  or  i^uiotall. 
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B.^Tahle  tf  exUHng  rates  of  duty  on  glass,  expressed  in  metric  units. 


OreaUst  dimenninos  in  square  decim* 
etcn. 


e 

§ 
1 


S" 

a 

S 
I 


2.540  (10  inohes)  by  3.810  (15  inoliM).. 
4.064  (16  iocheB)  by  6.006  (94  Inobes) . . 
6.006  (i4  inobes)  by  7.690  (30  inobes) . . 

AUoTer 

6.006  (34  Inobes)  by  15  J40  (60  inobes) . 
AUoTsr 


9.678 

94.774 

46.45S 

All  orer. 

99L903 


Desorif  Uons  of  glass  and  r»(es  of  daty. 


Ml 


til 


5  if 

a  o  F 


MiUt, 

All  over. 
S 


Oentt. 
3 
4 
5 

6 


I 


11 

Si 


lit 

ill 


5^ 

Si" 


JfOU 


8i 

4 
6 


MOlt. 


14 


MiUs, 


4 
6 
19 


35- 
60 


To  tbe  foregoing  ntes  of  daty  add,  in  colamn  4,  one-tefUh,  and  in  oolnmns  3, 5, 6,  andJ7,  tbree-fortietbB, 
of  sneb  rates. 

K.  B.— All  Anted,  rolled,  or  nrngb  plate-glass  ireiflrblng  over  100  pounds  per  sqaare  foot  must  pay  an 
additional  duty  on  tbe  excess  at  the  same  rates  as  above,  and  on  looking-glass  p  ates  or  plate-glass  sil- 
vered, vhitn  framed,  tbere  is  a  daty  of  30  par  oent.  ad  valorem  on  tbe  fnmes  in  addition  to  the  above 
rates. 


G. — Standard  commission. 


SECOND  REPORT. 


To  the  Queen's  Most  Excellent  Majesty: 

May  it  please  Yoar  Miyesty :  We,  the  commissioners  appointed  under 
Yoar  Majesty's  royal  warrant  dated  the  4th  day  of  May,  1868,  for  inquiry 
into  the  condition  of  the  exchequer  standards  (now  called  the  board  of 
trade  standards  or  the  official  standards)  of  length  and  weight,  and  for 
other  purposes  therein  set  forth,  actingunder  the  directions  to  us  con- 
tained in  the  said  warrant,  to  report  to  Your  Majesty  from  time  to  time 
the  result  of  our  inquiries,  humbly  offer  to  Your  Majesty  our  second  re- 
port 

1.  In  closing  their  first  report,  submitted  to  Your  Majesty  under  date 
of  24th  July,  1868,  the  commission  adverted  to  the  metric  system,  and 
especially  to  the  probable  effect  of  attempting  to  introduce  it  into  this 
country.  This  subject  appeared  to  enter  legitimately  into  their  consid- 
eration, inasmuch  as  the  introduction  of  a  new  system  would  imply  ad- 
dition to  the  existing  board  of  trade  standards,  to  which  (among  other 
things)  the  inquiries  of  the  commission  are  by  Your  Majesty's  royal  war- 
rant specially  directed,  and  the  commission  expressed  their  sense  of  the 
great  importance  of  the  question,  and  undertook  to  give  to  it  their  early 
and  careful  attention. 

2.  In  their  desire  to  redeem  this  pledge  the  commission  have 
thought  it  advantageous  to  confine  themselves  in  this  their  second  re- 
I>ort  to  the  questions  connected  with  the  metric  system,  deferring  to  a 
later  report  all  allusion  to  the  various  points  connected  with  the  pro- 
ceedings of  the  standards  office,  and  with  the  British  law  and  its  ad- 
ministration relating  to  the  imperial  system  of  weights  and  measures. 
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3.  It  appears  to  the  commission  that  the  reasons  which  ma3'  be  orged 
for  or  against  the  introduction  of  a  new  system  will  natarafly  arrange 
themselves  nnder  two  heads,  namely,  those  which  relate  to  the  in- 
ternal commercial  transactions  of  the  country,  and  those  which  relate 
to  transactions  with  other  countries.  It  is  proposed  here  to  consider 
the  subject  in  that  order. 

4.  With  reference  to  the  question  as  bearing  upon  internal  commerce, 
the  commission  have  thought  it  desirable  to  examine  into  the  reasoue 
assigned  for  changes  of  system  in  other  countries,  and,  if  p  issible,  to 
ascertain  the  results  of  their  experience;  and  to  inquire  whether  similar 
reasons  apply,  and  what  may  be  anticipated  as  the  effect  of  change  in 
this  country. 

5.  As  regards  the  first  of  these  trains  of  inquiry,  the  commission  have 
derived  most  valuable  information  from  official  papers  of  other  coon- 
tries,  transmitted  either  directly  or  through  the  board  of  trade  to  tbe 
warden  of  the  standards,  and  by  him  communicated  to  the  commis- 
sion. The  information  thns  laid  before  them  is  appended  to  the  report. 
Among  these  documents  the  most  important  are  those  of  France,  the 
United  States  of  North  America,  North  Germany,  Switzerland,  and 
India.  As  regards  the  second  inquiry,  the  commission  have  had  before 
them  the  evidence  collected  by  preceding  standards  commissions,  and 
especially  that  which  was  heard  by  a  committee  of 'the  House  of  Com- 
mons in  the  year  1862 ;  they  have  also  bad  the  results  of  their  own  per- 
sonal experience,  both  in  matters  of  science  and  in  transactions  of  dailv 
life. 

6.  The  commission  remark  that  in  the  statements  introductory  to  tbe 
proposals  for  new  systems  in  France,  North  Germany,  and  India,  very 
great  stress  is  laid  upon  tbe  discordance  in  the  fundamental  nnits  of 
their  customary  weights  and  measures,  as  adopted  in  different  districti^ 
of  the  same  empire.  These  reasons  have  no  force  in  Great  Britain  and 
Ireland,  thronghout  which,  whatever  difiference  may  pi*evail  as  to  the 
multiples  in  local  use,  the  fundamental  units,  namely,  the  yard,  the 
pound,  the  gallon,  are  strictly  the  same^based  upon  national  standards 
which  are  constructed  with  the  utmost  skill  dnd  care,  and  supported  hj 
a  system  of  inspection  which,  though  chargeable  with  imperfections  (to 
which  the  commission  at  present  advert  no  further),  is,  on  the  whole, 
efficient  The  commission  also  remark  that,  in  the  introduction  of  the 
new  system  into  Switzerland,  it  appears  to  have  been  rather  the  objeet 
of  the  proposers  to  define  accurately  the  relation  of  their  standard  to 
the  French  standard  than  to  adopt  the  metric  system  ;  thus  the  Swi8s 
foot  is  defined  to  be  three  tenths  of  the  meters  («to),  a  proportion  whieb 
seems  to  be  irreconcilable  vith  the  practical  adoption  of  a  decimal 
scale. 

7.  On  the  results  of  the  introduction  of  the  metric  system,  as  matter 
of  experience,  it  is  difficult  to  give  a  certain  statement.  The  great  mass 
of  people  in  France  undoubtedly  adopt  it,  both  in  the  names  and  in  tbe 
values  of  the  weights,  measures,  and  coins ;  although  such  names  as  tbe 
livre  and  the  80Uy  for  the  half  kilogram,  and  the  piece  of  five  centimes, 
are  still  in  common  use.  In  Holland  and  other  neighboring  conatrieA 
the  metric  system,  though  very  generally  adopted,  is,  it  is  believed,  still 
less  perfectly  introduced. 

8.  In  the  (Jnited  Kingdom,  so  far  as  can  be  coi^ectured,  the  existing 
imperial  system  has,  in  its  main  features,  grown  up  8pontane3asly 
among  the  people,  and  the  action  of  the  legislature  has  been  limited  to 
such  practical  measures  as  the  following:  the  giving  certainty  and  pre- 
cision to  the  fundamental  standards ;  the  establishment  of  accurate  and 
more  simple  relations  among  systems  which  a^J|^|^^ probably  had  no 
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coDDectioD  (as  those  of  the  stone  and  the  pouDd),  and,  in  some  instances, 
the  abolition  of  measures,  &o.,  which,  while  beariug  the  same  name, 
had  slightly  different  values  (as  the  various  gallons).  If  this  conjecture 
be  correct,  it  tends  to  prove  that  the  existing  system  meets  the  popular 
wants,  and  that  it  will  not  easily  be  expelled  from  popular  use. 

9.  There  is  good  feason  to  believe  that  in  large  factories  a  decimal 
division  is  frequently  convenient,  and  in  many  cases,  for  commercial 
reasons,  the  most  convenient  base  for  that  division  is  the  metric.  The 
owners  of  thosd  factories  can,  however,  arrange  such  matters,  to  a  great 
extent,  without  legislative  assistance.  But  for  sales  in  shops,  which 
specially  require  the  care  of  the  legislature,  and  far  ordinary  work,  other 
considerations  apply.  Different  bases  must  be  adopted ;  for  instance, 
the  yard  is  a  very  convenient  length  for  drapers'  measure,  but  the  foot 
is  far  more  convenieut  for  carpenters'  measure.  It  has  been  remarked 
that  the  last  or  coomb,  the  bushel, and  the  peck  are  well  suited  for  men's 
backs,  arms,  and  hands.  The  natural  inclination  of  the  mind  to  halve 
and  quarter  continually  exhibits  itself  in  the  subdivision  of  almost  every 
base;  thus  in  avoirdupois  weights  and  in  measures  of  capacity,  the  pro- 
gressive halving  of  the  pound  and  bushel,  and  their  lower  denominations, 
is  continued  nine  times,  and  the  binary  subdivision  extends  to  ^} j.  The 
metric  system  does  not  offer  the  same  facility  either  for  change  of  the 
adopted  base,  or  for  the  continued  binary  subdivision  ;  and  any  attempt 
to  force  it.  into  use  in  shops,  and  into  workmen's  operations  and  their 
accounts,  would  probably  be  felt  as  a  needless  grievance. 

10.  The  commission  are  obliged  to  remark  here  that  the  evidence  as 
to  the  feeliug  of  the  great  class  of  venders  in  shops  and  ordinary  trades- 
men is  rather  of  an  inferential  than  of  a  positive  character.  Among 
the  witnesses  examined  by  the  committee  of  the  House  of  Commons 
which  sat  in  1862,  there  is  not  one  shopkeeper,  and  scarcely  one  person 
of  the  lower  working  class.  The  evidence  collected  b/  the  preceding 
standards  commissions  cannot  fairly  be  cited  now,  as  the  question  of 
iotrpducing  the  metric  system  into  this  kingdom  had  then  hardly  been 
raised.  But  the  commission  cannot  omit  to  call  attention  to  the  distinct 
though  negative  fact,  that  not  a  single  movement  has  been  made  on  the 
part  of  shopkeepers  or  workmen  for  procuring  a  change,  and  not  a 
single  complaint  has  been  made  by  them  of  the  existing  legal  system  of 
imperial  weights  and  measures. 

11.  It  is  obvious  that  in  this  country,  where  the  people  are  more  ac- 
customed to  self  government  than  in  other  European  countries,  the  ex- 
ecutive has  far  less  power  of  compelling  obedience  to  the  law  in  all  the 
small  transactions  of  trade,  against  the  wishes  of  the  public.  Shouhl 
an  attempt  be  made  at  the  present  time  to  introduce  the  metric  system 
by  legal  compulsion,  the  commission  regard  it  as  certain  that  very  great 
confusion  would  be  produced,  and  they  think  it  highly  probable  that 
the  attempt  would  be  met  by  such  an  amount  of  resistance,  active  and 
passive,  that  it  would  totally  fail. 

12.  At  the  same  time  the  commission  remark  that  the  want  of  weights 
and  measures  on  a  decimal  scale  generally,  or  on  the  metric  scale  specif- 
ically, is  not  nnfrequently  felt  by  the  manufacturing  and  trading  classes, 
and  more  especially  by  men  of  science  and  by  chemists  and  engineers  of 
the  highest  class ;  and  that  it  appears  scarcely  possible  to  satisfy  this 
want,  and  to  place  the  metric  system  on  the  footing  which  it  seems 
justly  to  claim,  except  by  the  legal  establishment  of  metric  stand- 
ards and  of  inspectors'  standards  (where  required),  and  by  the  legal 
sanction  of  the  use  of  metric  weights  and  measures  in  sbops  and  in  offi- 
ces of  conveyance.  But  such  permission,  unless  very  carefully  guarded, 
would  lead  to  the  most  intolerable  and  enduring  confusion,  and  th<e 
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commisaion  expre98ly  state  tbeir  opinion  tbatany  enaotmept  giviiiK  per- 
misBion  to  ase  metric  weights  apd  meaaares  for  pablio  sales  and  oon- 
▼eyance  mo^t  be  aocompanied  witbi  sach  provi^ions.for  their  foim  or 
othe^  characteristics  as  will  make  it  impossible  to  mistake  tbem  for 
weights  and  measures  of  the  existing  imperial  system.  With.ver^ 
careful  attention  to  these  provisions,  the  commissiou  see  no  objection  to 
the  permissive  introduction  of  weigbts  and  measures  ou  the  metrioi^s- 
tern  into  shops  and  ofBces  of  conveyance,  provision  being  also  made  for 
inspectors'  standards  and  powers  of  inspection,  where  required. 

13.  With  the  view  of  further  lessening  any  oonfusioa  that  might  be 
occasioned  by  the  addition  of  a  new  series  of  weights  to  those  now  ex- 
isting of  the  avoirdupois  and  troy  scales,  the  commission  have  hadnn- 
der  their  consideration  the  question  of  the  disAontiuoauce  of  troj 
weight.  Tbiey  refer  to  the  opinions  expressed  by  the  standards  com- 
missions of  184^  and  1854,  in  favor  of  the  simpliAcatioa  of  the  British 
system  of  weights  by  the  abolition  of  the  troy  scale.  Apothecaries' 
weight,  based  on  troy  weight,  has  since  been  legally  discontinued  au- 
der  the  authority  of  the  medical  act,  1858,  and  avoirdupois  weights  have 
been  substituted  in  the  dispensing  of  medicines.  Much  of  thediffi^ty 
of  the  discontinuance  of  troy  weight  is  thu4  removed,  its  use  being  now 
limited  to  manufacturers  of  aud  dealers  in  gold  and  silver  wares  and 
bullion.  Still  these  form  a  numei'ous  class*  and  the  commission  feel 
that  they  cannot  make  any  definite  recommendation  for  abolishing  troy 
weight  without  having  first  inquired  extensively  into  the  practice  and 
feelings  of  persons  who  now  use  that  system*  The  assay  of  the  precioos 
metals,  the  ascertaining  the  stapdard  of  gold  and  silver,  the  operations 
of  coinage,  and  the  levying  the  duty  on  gold  and  silver  plate,  all  are 
now  based  by  statute  on  troy  weight ;  aud  in  the  event  of  ita abolition, 
it  will  become  necessary  to  make  further  provision  by  law  for  the  weights 
to  be  used  for  these  purposes.  It  may  also  be  a  n^atter  deserving  con- 
sideration how  far  it  may  be  expedient  to  substitute  nitric  weights. 
The  commission  will  give  their  careful  attention  to  thesOt  points,  and  the 
results  of  their  labors  must  be  deferred  to  a  future  report. 

14.  Passing  now  to  the  consideration  of  our  trapsaotiona  with  foce^ 
countries,  the  commission  express  their  full  belief  that  the  forei^^i  .com- 
merce of  this  country,  especially  with  France  aud  with  other  conntries 
which  have  introduced  or  propose  to  introduce  the  metric  system^  has 
in  late  years  increased  much  more  rapidly  than  the  home  trade,  though 
in  what  proportion  it  is  difficult  to  ascertain.  But,  great  as  that  foreign 
commerce  undoubtedly  has  become,  it  is  small  in  compf^rison  with  the 
home  trade.  From  the  report  of  the  postmsstejT'general  in.  the  yesr 
1864,  it  appears  that  the  number  of  foreign  letters  (requiring  appa<«ntly 
to  be  doubled  for  proper  comparison  of  the. number  of  trawaqtions)  was 
about  one-fiftieth  of  the  number  of  home  letters.  If  we  refer  to  the 
accessible  returns  relating  to  money  transactions,  the  amount  of  stai&p- 
duty  levied  ou  foreign  bill  stamps,  about  £350,000  annually,  impliea 
foreign  transactions  to  the  amount  of  £600,000,000;  while  the  amonnt  of 
checks  aud  bills  passed  at  the  London  Clearing  House  (in  whicb  is^any 
of  the  London  bankers  take  no  part)  is  about  £3,300^000,000,  and  the 
transactions  in  the  manufacturing  districts  and  the  interior  of  the 
country  generally  multiply  this  in  an  unknown  ratfio.  Still,  the  exist- 
ence of  this  large  foreign  trade  is  an  argument  fur  the  permissive  adop* 
tion  of  the  system  which  agrees  with  that  of  so  many  of  our  foreign- 
trade  correspondents ;  and  great  advantage  will  evidently  be  intro«hiced, 
unaccompanied  (so  far  as  can  be  remarked)  with  any  bad  effects,  by 
giving  the  ordinary  statistical  publications  relating  to  foreign  trade,  and 
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in  spina  iuataiiGos  to  home  trade  also,  on  tbe  iMtric  as  well  as  oa  the 
imperii^l  sjst^em, 

15^  Ai^  bearipg  upaaall  par^oC  this  ioqiu^',  the  cpounissipfl^  tbiuk 
it.tbeur  duty  to  call  amotion  to  the  advantage  of  estatilishiog  in  this 
cooAtry  a  decimal  system  of  coinage^  The  decimal  division  gives  the 
greatest  facilities  fon  the  gradation  of  pricesi  and  for  the,  great  namber 
of  additions,  mnltiplications,  and  divisions  contionally  preseiitinj;  tbem- 
selv^  in  money  affairs^  bnl  more  rarely  occurring  in  the  combination 
of  tbe  several  denominations  of  weights  and  mea§areSy  and  the  comn^is- 
sion  think,  it  probable  that  extensive  familiarity  with  decimal  ceinage 
wonld  materially  tend  to  facilitate  the  introdnction  of  a  decimal  scale  of 
weights  and  measures,  where  it  can  be  nsefuK  The  commission  do  not 
disgnise  their  apprehension  tbat  a  change  of  coinage  would  produce  for 
a  time  some  confusion.  At  tbe  same  time  they  observe  tbat  it  is  abso- 
lutely in  the  power  of  tbe  government  to  effect  the  change  without  any 
rist£  that  the  resistance  wbich  might  be  made  by  those  who  preferred 
the  old  system  could  ultimately  prevail  against  it. 

1&  Quided  by  the  preceding  considerations^  the  commission  have 
unaninM)usly  agreed  upon  the  following  resolutions : 

(1.)  Considering  the  information  which  has  been  laid  before  tbe  com- 
mission :  of  the  great  increase  during  late  years  of  international  com- 
municationS)  especially  in  relation  to  trade  and  commerce ;  of  tbe  gen> 
eral  adoption  of  the  metric  system  of  weights  and  measures  in  many 
countries,  both  in  Europe  and  other  parts  of  the  world,  and  more  re- 
cently in  the  North  German  Confederation  and  in  the  United  States 
of  America;  of  the  progress  of  pnblic  opinion  in  this  country  in  favor 
of  the  metric  system  as  a  uniform  international  system  of  weights 
and  measures ;  and  of  the  increasing  use  of  tbe  metric  system  in  scien- 
tifijc  researches,  and  in  the  practice  of  accurate  chemistry  and  engineer- 
ing construction,  we  are  of  opinion  that  the  time  has  now  arrived  when 
tbe  law  should  provide,  and  facilities  be  afforded  by  the  government, 
for  the  introduction  and  use  of  metric  weights  and  measures  in  the 
United  Kingdom. 

That  for  this  object  metHc  standards,  accurately  verified  in  relation 
to  the  primary  metric  standards  at  Paris,  and  deposited  in  the  stand- 
ards department  of  the  board  of  trade,  should  be  legalized ;  and  that 
verified  copies  of  the  official  metric  standards  should  be  provided  by  the 
local  authorities  for  inspectors  of  such  districts  as  may  require  them, 

(2.)  Considering  the  advantages  of  adopting  in  an  international  sys- 
tem not  only  of  uniform  weights  and  measures,  but  also  uniform  names, 
and.  that  although  there  may  be  well-founded  objections  to  the  inconve- 
nient length  and  occasional  similarity,  both  to  the  eye  and  ear,  of  the 
French  nomenclature,  yet  it  is  probable  that  these  names  will  become 
familiar  by  cnstomr,  and  obtain  popular  abbreviations. 

We  think  that  the  French  nomenclature^  as  well  a$  decimal  scale  of 
the  metric  system,  should  be  introduced  in  this  country. 

(3.)  Considering  that  there  is  no  immediate  cause  requiring  a  general 
change  in  the  existing  system  of  legal  weights  and  measures  of  the 
country  for  the  purposes  of  internal  trade ;  that  the  statutable  values 
of  the  fundamental  imperial  units  are  adopted  in  use  without  the 
slightest  variation  throughout  the  whole  of  the  British  Isles;  that 
the  primary  imperial  standards  are  as  perfect  as  can  be  made  by  mod- 
ern skill  and  science,  and  that  the  whole  series  of  official  standards  are 
now  most  accurately  verified  in  relation  to  the  primary  standards ;  that 
a  very  large  number  of  copies  of  the  official  imperial  standards,  accu- 
rately verified,  are  now  in  use  by  the  local  inspectors  of  weights  and 
measures ;  tbat  it  is  estimated  there  are  nearly  thirty  millions  oX Aj^jp* 
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nary  weights  and  measures  of  the  existing  imperial  system  now  ia  con- 
mon  usej  that  at  the  preseit  time  there  is  no  evidence  to  show  that 
any  considerable  portion  of  traders  and  their  customers  in  this  ooaotry 
are  dissatisfied  with  the  imperial  system  now  in  use,  or  that  they  desire 
to  sobstitnte  the  metric  system  for  it,  we  are  of  opinion  that  the  gen- 
eral introdaction  of  the  metric  system  should  be  permissive  only,  and 
not  made  compulsory  by  law  after  any  period  to  be  now  specified,  so  far 
as  relates  to  the  use  of  metric  weights  and  measures  for  weighin^f  and 
measuring  goods  for  sale  or  conveyance. 

(4.)  Oonsidering  that  during  the  concurrent  use  of  the  metric  and 
imperial  systems  it  will  be  expedient  to  prevent  as  far  as  possible  im- 
perial and  metric  weights  and  measures  from  being  accidentally  or 
fraudulently  substituted  fbr  each  other,  we  are  of  opinion  that  author- 
itative regulations  should  be  established,  under  which  each  series  may 
be  readil.v  and  easily  distinguished,  by  the  adoption  of  conspicaons  dis- 
tinctive forms  or  marks  for  the  several  weights  and  measures,  and  by 
such  mode  as  may  be  determined  upon  after  due  inquiry. 

(5.)  We  are  of  opinion  that  it  is  expedient  that  customs  duties  should 
be  allowed  to  be  levied  by  metric  weight  and  measure,  as  well  as  by  impe- 
rial weight  and  measure ;  that  the  use  of  the  metric  system  concurrently 
with  the  imperial  system  should  be  adopted  by  other  public  departments, 
•especially  the  postoffice,  and  in  the  publication  of  the  principal  resnlts 
of  the  statistics  of  the  board  of  trade,  as  well  as  for  the  admeasnre- 
ment  and  registration  of  the  tonnage  of  shipping. 

(8.)  And  that  mural  standards  of  the  metric  system,  as  well  as  of  the 
imperial  system,  be  exhibited  in  public  places. 

(7.)  Considering  that  the  metric  system,  as  adopted  in  other  countries, 
includes  the  relation  of  coinage  to  weights  and  measures,  particularly 
in  its  uniform  decimal  scale,  and  that  the  advantages  of  the  introduc- 
tion of  the  metric  system  into  this  country  as  an  international  system 
of  weightR  and  measures  would  be  much  increased  by  establishing  a 
corresponding  international  system  of  coinage,  in  regard  to  a  unit  and 
to  a  decimal  scale,  we  are  of  opinion  that,  even  if  the  difficulty  of  estab- 
lishing an  international  unit  of  coinage  cannot  be  at  present  overcome, 
yet  the  decimalization  of  our  system  of  coinage,  which  is  in  the  power 
of  the  government,  would  be  very  useful  to  the  public. 

(8.)  Considering  the  great  national  importance  of  the  question  of  the 
introduction  of  the  metric  system  of  weights  and  measures  into  this 
country,  it  ap|)ears  to  us  essential  that  any  measure  for  this  object 
should  be  proposed  to  Parliament  by  the  executive  government. 

(9.)  Considering  that  the  commission  will  very  shortly  enter  npon  the 
•questions  referred  to  them  relating  to  the  system  of  local  inspection  of 
weights  and  measures  throughout  the  IJoited  Kingdom^  we  are  of  opinion 
that  it  is  expedient  that  no  legislation  should  take  place  with  respect  to 
the  metric  system  until  the  whole  subject  of  the  weights  and  measures 
•of  this  kingdom  be  brought  before  Parliament  in  one  bill. 
'  AH  which  we  humbly  submit  to  Your  Majesty. 

G.  B.  AIRY,  Chaimian, 

COLCHESTER. 

STEPHEN  CAVE. 

JOHN  GEORGE  SHAW  LEFEVRE. 

EDWARD  SABINE. 

THOMAS  GRAHAM. 

W.  H.  MILLER. 

H.  W.  CHISHOLM. 
7  Old  Palace  Yard, 

April  3,  i8(;9.  op.ized  by  Google 
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D. — Standards  commission. 

THIRD  REPORT. 

The  Queeris  Most  Excellent  Majesty: 

We,  the  commissioners  acting  ander  Tour  Majesty's  royal  warrant 
dated  4th  May,  1868,  for  inqairy  into  the  condition  of  the  exchequer 
standards  (now  called  the  board  of  trade  standards  or  the  official  stand- 
ards) of  length  and  weight,  and  for  other  purposes  therein  set  forth,  in 
parsuance  of  Tour  Majesty's  commands  to  report  to  Your  Majesty  from 
time  to  time  our  several  proceedings  by  virtue  of  the  said  commission, 
humbly  offer  to  Tour  Majesty  our  third  report. 

1.  Among  the  duties  intrusted  to  us  by  Tour  Majesty,  we  have  been 
directed  to  inquire  and  to  report  whether  any  and  what  additions  to  the 
existing  board  of  trade  standards  are  now  required,  and  if  any  and  what 
existing  standards  should  be  discontinued  and  cease  to  be  secondary 
standards.  In  our  second  report,  dated  3d  April,  1869  (S.  13),  we  sub- 
mitted to  Tour  Majesty  that  we  had  under  consideration  the  question  of 
the  discontinuance  of  troy  weight,  and  how  far  it  may  be  expedient  to 
substitute  metric  weights ;  and  that  after  we  should  have  inquired  ex- 
tensively into  the  practice  and  feelings  of  persons  who  now  ase  the  troy 
system,  we  proposed  to  state  the  result  of  our  labors  in  a  future  report. 

2.  In  the  papers  appended  to  this  report  will  be  found  all  the  infor- 
mation accordingly  laid  before  us  upon  the  subject,  including  the  evi- 
dence of  several  witnesses  selected  by  as  as  fairly  representing  the 
classes  of  persons  whose  interests  were  deemed  to  be  involved  in  the 
continuance  or  abolition  of  troy  weight. 

3.  After  mature  consideration  we  have  come  unhesitatingly  to  the 
ooDOlnsion  that  it  will  be  for  the  public  advantage  to  simplify  the  impe- 
rial system  of  weights  by  legislative  provisions  for  the  abolition  of  troy 
weight 

4.  There  appears  to  be  no  trustworthy  record  of  the  origin  of  the 
troy  system,  the  abolition  of  which  is  now  recommended.  The  troy 
pound  is  said  to  have  been  derived  fh>m  the  Roman  weight  of  5759.2 
grains,  the  125th  part  of  the  large  Alexandrian  talent;  this  weight, 
like  the  troy  pound,  having  been  divided  by  the  Romans  into  twelve 
oonces.  The  earliest  statute  of  this  kingdom  in  which  troy  weight  is 
named  is  the  2  Henry  V,  St.  2,  c.  4,  for  preventing  an  excessive  charge 
for  gilding  silver  wares,  in  which  it  is  enacted  that  all  the  goldsmiths 
of  England  shall  gild  no  silver  worse  than  that  of  the  alloy  of  the  En- 
glish sterling,  and  that  they  shall  take  for  a  pound  of  troy  gilt  {^^pur  la 
litre  de  troy  orre^)  but  469.  8d.  at  most.  But  troy  weight  is  univer- 
sally allowed  to  have  been  in  general  use  from  the  time  of  King  Bd  ward 
I.  The  most  ancient  system  of  weights  in  this  kingdom  was  that  of  the 
Moneyer's  pound,  or  the  money-pound  of  the  Anglo-Saxons,  which  was 
continued  in  use  for  some  centuries  after  the  conquest,  being  then  known 
as  the  tower  pound,  or  sometimes  the  goldjBniths^  pound.  It  contained 
twelve  ounces  of  450  grains  each,  or  5,400  grains,  and  this  weight  of  silver 
coins  was  a  pound  sterling.  The  tower  pound  was  abolished  in  1527,  by 
a  statute  of  Henry  YIII,  which  first  established  troy  weight  as  the  only 
legal  weight  for  gold  and  silver.  This  statute  ^as  as  follows :  ^'And 
whereas,  heretofore,  the  Merchante  paid  for  coynage  of  every  Pounde 
Towre  of  fyne  gold,  weighing  XI  oz.  quarter  Troye  iis.  vid.:  No  we  it  is 
determined  by  the  King's  Highness  and  his  Councille  that  the  aforesaid 
Pound  Towre  shall  be  no  more  used  and  occupied,  but  al  maner  of 
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golde  and  sylver  shall  be  wajed  by  the  Pouude  Troye,  which  maketh  xii 
oz.  Troye,  which  exceedeth  the  Poande  Towre  in  weight  iii  qaartersof 
the  oz.^  From  this  time  to  the  prescDt,  our  system  of  coinage  has  been 
based  on  troy  weight. 

5.  The  reasons  upon  which  we  have  come  to  the  determinatioQ  that 
troy  weights  shoald  now  be  abolished  by  law,  and  other  weights  sub- 
stitated,  will  be  foand  in  the  following  resolations,  which  have  beeo 
unanimously  passed  by  us : 

il.)  Considering — 
?hat  in  the  report  of  the  standard  commission  of  1841  and  18.>4 
opinions  have   been  expressed  in   favor  of  the  simpliflcation  of  tiie 
imperial  system  of  weights  by  the  abolition  of  troy  weight ; 

That  troy  weight  has  since  been  legally  discontinued  for  pharm^ 
ceutical  purposes,  and  avoirdnpois  weight  substituted  under  the  pro- 
visions of  the  medical  act,  1864 ; 

That  troy  weights  are  now  used  only  for  the  precious  metals  and 
for  trade  purposes  by  manufacturers  and  dealers  in  gold  and  silrer 
wares ; 

That  the  troy  weights  so  used  for  trade  purposes  appear  to  be  the  old 
nest  set  of  ounce  weights,  increasing  in  a  binary  series  up  to  two  hun- 
dred and  fifty-six  ounces,  according  to  the  old  standards  established  by 
Queen  Elizabeth  in  1588,  which  ceased  to  be  the  legal  standankiB 
1824 ;  and  that  the  existing  legal  denominations  of  troy  weights,  u 
represented  by  the  official  standards,  are  not  generally  used  ; 

That  the  decimal  series  of  troy  ounces  for  bullion,  legalized  in  183, 
has  never  been  adopted  by  the  general  public ; 

That  it  has  been  shown  to  us  that  throughout  the  United  Eingdoa 
only  eight  counties  and  thirteen  cities  and  towns  are  furuinhed  with 
legal  copies  of  the  official  troy  standards,  and  two  counties  and  five 
cities  and  towns  with  legal  copies  of  the  official  decimal  ballion  sUiud- 
ards; 

That  the  legal  provisions  for  stamping  and  inspecting  troy  weighu 
throughout  the  country  have  been  practically  inoperative; 

That  the  legalization  of  the  use  of  metric  weigh  ts  has  been  reoommeodi^ 
by  us  in  our  second  report,  and  the  concurrent  use  of  three  distiti<^ 
systems  of  weights  will  be  inexpedient,  and  tend  to  produce  courodM 
and  complication,  more  especially  as  regards  the  local  iDspectiou  of 
weights  and  measures,  as,  in  the  event  of  the  continuance  odf  the  tioy 
system,  it  would  be  requisite  to  provide  for  an  equally  vigilant  iuspeo- 
tion  of  troy  weights  as  of  other  weights ; 

That  we  have  satisfied  ourselves,  fh>m  the  evidence  of  various  dsftte^ 
of  persons  now  using  troy  weight  in  business  transactions,  that  there 
are  no  snfficiently  valid  reasons  for  the  continuance  of  troy  wei^rbt 
which  can  be  placed  against  the  great  advantage  to  the  public  of  siuiiili 
fying  our  system  of  weights  by  its  abolition : 

We  are  of  opinion  that  it  is  expedient  tbat  the  use  of  troy  wt'jgbu 
be  abolished  by  law. 

(2.)  We  therefore  recommend  that  le^ii^tiitive  provisioD  be  made  ib^t 
from  and  after  twelve  months  from  the  paa^iug  at  an  act  for  tb«l 
purpose — 

The  provisions  of  the  act  6  G^eo.  4^  c.  74,  for  ascertaining  and  e^tstb- 
lishing  uniformity  of  weights  and  meumire.s,  and  of  10  VioC,  c  'J%  K^r 
regulating  the  weights  used  in  sales  of  bill  lion,  and  ot  any  other  act  ur 
acts  legalizing  or  requiring  the  uae  of  troy  weights^  so  far  a^  ikt$ 
relate  to  the  same,  shnll  be  rer>ealed. 

All  secondary  standards  of  troy  weight  now  deposited  in  the 
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ards  departmeDt  of  the  board  of  trade  shall  cease  to  be  legal  secondary 
standards. 

All  copies  of  SQch  secondary  standards  of  troy  weight,  verified  for 
tb(B  nse  of  local  inspectors  of  weights  and  measares,  shall  cease  to  be 
legal  standards. 

The  nse  of  all  troy  weights  in  shops  and  places  where  goods  are 
exposed  or  kept  for  sale  shall  be  illegal,  and  all  troy  weights  found 
there  shall  be  liable  to  be  seized  and  forfeited,  and  the  person  in  whose 
possession  they  are  foand  shall,  on  conviction,  be  liable  to  a  penalty  not 
exceeding  £5. 

All  contracts  for  buying  and  selling  made  in  terms  of  troy  weight 
shall  be  void. 

Such  provisions  to  apply  to  all  weights  and  measures  used  for  phar- 
maceutical purposes ;  and  that  it  be  expressly  declared  that  the  powers 
of  regulating  the  weights  and  measures  to  be  used  in  pharmacy,  granted 
to  the  geiieial  medical  council  under  the  medical  act,  1858,  be  limited  to 
legal  denominations  of  weights  and  measures  lor  which  standards  are 
provided  by  law. 

(3.)  We  recommend  that  for  a  |)eriod  of  ten  years  after  the  passing  of 
the  act  the  use  of  troy  weights  for  the  internal  operations  of  manufac- 
tories and  workshops,  not  subject  to  the  visits  of  inspectors  of  weights 
and  measures,  be  permitted,  and  that  no  contract  or  agreement  between 
a  master  and  workmen,  or  between  a  wholesale  and  retail  dealer,  be 
illegal  in  consequence  of  its  being  made  in  reference  to  troy  weight.  • 

Bnt  that  after  the  expiration  of  ten  years  from  the  passing  of  the  act, 
the  same  provi  ions  shall  be  applicable  to  such  troy  weights  as  to  those 
specified  in  section  2. 

(4.)  Considering — 

That  the  several  operations  connected  with  the  gold  and  silver  coin- 
age, the  purchase  of  bullion,  and  the  assay  of  the  precious  metals  are 
frequently  carried  on  with  relation  to  business  transactions  with  foreign 
countries,  and,  as  such,  are  matters  of  international  trade; 

That  we  have  had  the  evidence  of  the  late  Master  of  the  Mint  that  the 
substitution  of  the  metric  system  of  weights  for  the  troy  system,  and  of 
the  decimal  system  of  assay  for  the  grain  and  carat  system,  would  be 
attended  not  only  with  no  difficulty  as  regards  the  mint,  the  Bank  of 
England,  and  the  bullion  trade,  but  with  advantage  to  the  public; 

That  from  the  evidence  produced  before  us  we  have  reason  to  believe 
that  no  valid  objections  or  practical  difficulties  exist  to  such  substitu- 
tion: 

We  recommend  that  legislative  provision  be  made  that,  in  all  cases 
where  S|»ecified  weights  of  the  troy  system  are  recited  in  any  existing 
act  of  Parliament,  and  relate  to  the  weight  or  fineness  of  the  gold  or 
silver  coinage  or  of  bullion,  the  nearest  equivalent  metric  weights, 
sccording  to  a  table  of  equivalents  to  be  contained  in  a  schedule  annexed 
to  the  act,  l>e  snbKtitute«l. 

And  we  also  recommend  that  in  all  statements  of  assays  of  gold  and 
silver  bullion  upon  which  any  legal  contracts  can  be  base<l,  the  millesi 
Dal  or  centesimal  system  of  assay  be  substituted  for  the  grain  and 
jOarat  system. 

i  (5.)  With  regard  to  troy  weights  specified  in  statutes  relating  to 
duties  on  gold  and  silver  plate  and  on  licenses  for  dealers  in  gold  and 
pilver  plate— 

{  We  think  that  it  may  l)e  sufficient  that  due  legislative  provision  be 
IBiade  to  enable  the  inland  revenue  department  to  substitute  either 
ikvoirdupois  or  metric  equivalents,  or  the  nearest  integral  equivalents  j 
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that  may  be  deemed  expedient,  until  such  time  as  a  legislative  change 
may  be  made  in  the  amounts  of  these  duties  for  fiscal  objects. 

In  the  assessment  of  customs-duties  on  gold  and  silver  plate  imported 
into  this  kingdom  from  other  countries,  we  recommend  the  snbstitutioa 
of  similar  equivalents  of  metric  weight. 

(6.)  As  to  the  weights  to  be  substituted  for  those  of  the  troy  system 
now  used  by  the  general  public  and  for  purposes  of  manufacture  and 
trade ; 

Oonsidering — 

That  we  have  stated  our  opinion  in  our  second  report  that  the  general 
introduction  of  the  metric  system  should  be  permissive  only,  and  not 
made  compulsory  by  law,  after  any  period  to  be  now  specified,  so  far  aa 
relates  to  the  use  of  metric  weights  for  weighing  goods  for  sale  or  con- 
vejance;  and  that  authoritative  regulations  should  be  established  by 
which  each  series  of  weights  may  be  readily  and  easily  distinguished  by 
the  adoption  of  conspicuous  distinctive  forms  or  otherwise ; 

That  it  will  be  a  sufficient  hardship  upon  those  persons  who  now  use 
troy  weights  to  be  compelled  to  give  them  up,  although  for  the  geoenl 
advantage  of  the  public;  and  it  will  be  manifestly  unjust,  also,  to  com- 
pel them  to  substitute  metric  weights  while  all  other  classes  of  the  com- 
munity  are  under  no  obligation  to  abandon  their  avoirdupois  weights 
and  are  allowed  the  option  of  using  metric  weights; 

That  the  grain  and  its  multiples  and  parts,  formerly  weights  of  the 
troy  system,  were  made  avoinlupois  weights  by  the  provisions  of  sec- 
tions 3  and  4  of  the  act  of  1853,  for  legalizing  the  restored  standards  of 
weights  and  measures,  and  will  in  future  be  legal  weights  of  the  avoir- 
dupois scale  only ; 

That  a  decimal  series  of  grain  weights  has  been  recommended  in  our 
first  report  to  be  legalized  as  official  standards;  and  such  series  &om 
0.01  grain  to  1,000  grains,  and  additional  weights  of  2,000  and  4,000 
grains,  have  been  constructed  and  have  been  most  accurately  verified 
in  the  standards  department  in  order  to  serve  as  legal  standanis  and  for 
verifying  copies  for  the  use  of  local  inspectors  of  weights  and  measures, 
in  order  that  the  public  may  be  supplied  with  weights  of  this  descrip- 
tion duly  correct: 

It  appears  to  us  that  upon  the  abolition  of  troy  weight,  all  those  per- 
sons who  now  use  it,  either  for  mariu&cturing,  trading,  or  other  pur- 
poses, should  be  permitted  to  substitute  either  avoirdupois  or  metric 
weights,  and  that  every  facility  should  be  afforded  to  them  for  this 
object. 

That  for  all  ordinary  purposes,  the  substitution  of  the  avoirdupois 
pound,  ounce,  and  dram,  with  their  multiples  and  subdivisions,  to 
the  half  dram,  will  suffice  for  those  persons  who  may  wish  to  substi- 
tute the  avoirdupois  scale. 

That  for  all  such  persons  who  may  require  more  minute  accuracy  in 
their  weighings,  the  use  of  decimal  grain  weights  will  meet  their  re- 
quirements. 

That  such  grain  weights  for  public  use  should  be  constructed  of  a 
distinctive  form  or  material,  so  as  to  be  readily  distinguishable  from 
other  nearly  equivalent  weights. 

(7.)  We  are  of  opinion  that  any  legislation  for  carrying  into  effect  the 
objects  of  these  resolutions  should  be  comprehended  in  the  bill  to  be 
proposed  to  Parliament  by  the  executive  government  for  the  amend- 
ment of  the  weights  and  measures  laws,  as  recommended  in  our  second 
report. 

0.  In  the  minutes  of  evidence  herewith  submitted  to  Your  Majesty, 
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bearing  upon  the  qaestion  of  the  abolition  of  the  troy  Rcale,  and  upon 
the  present  ase  of  troy  weights,  mnch  information  will  also  be  found 
relating  to  the  system  of  innpection  of  weights  and  measures  now  estab- 
lished, and  to  suggested  improvements  in  this  system,  including  the  re- 
lation of  the  standards  department  of  the  board  of  trade  to  the  local 
inspectors  of  weights  and  measurea  We  have  completed  our  inquiries 
into  this  large  and  important  question,  and  hope  very  shortly  tohubmit 
to  Tour  Mfyesty  the  results  of  our  deliberations  in  our  next  report 

We  have  to  lament  the  loss  of  one  of  the  members  of  the  commission, 
Mr.  On^am,  late  master  of  the  mint,  who  died  on  the  16th  September, 
1869. 

All  which  we  humbly  submit  to  Your  Majesty. 

G.  B.  AIRT.  Ckairman. 

COLCHESTER 

STEPHEN  CAVE. 

JOHN  OE.BOE  SHAW  LEFBVBB. 

EDWARD  SABINE. 

W.  H.  MILLER. 

H.  W.  CHISHOLM. 

7  Old  Palaob-Yabb,  February  1, 1870. 


D. — Ewtraot  from  tkefifik  report  of  the  Standards  OommieHonj  1871. 

•  •••••• 

Our  second  [report]  bore  more  particularly  on  the  question  of  the  intro- 
duction into  this  country  of  the  metric  system  of  weights  and  measures, 
and  embodied  the  results  of  our  inquiries  and  deliberations  and  several 
practical  recommendations,  having  for  their  object  the  permissive  use 
of  the  metric  system  in  the  United  Kingdom,  more  especially  for  inter- 
national transactions. 

The  abolition  of  troy  weight  was  the  subject  of  our  third  report,  in 
which  we  referred  to  such  legislative  provisions  as  appeared  to  us  to  be 
requisite  in  carrying  out  our  recommendations  for  the  simpliflcatiou  of 
the  imperial  system  of  weight 
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LETTER 

FBOM  THS 

SECRETARY   OF  THE  INTERIOR, 

TRANSBflTTlMG, 

In  response  to  a  resolution  of  the  House  of  Represent/Mves^  reports  ooneem- 
ing  the  adoption  of  the  metrical  system  of  weights  a/nd  measure. 


llaj  6,  1878.— Referred  to  the  Committee  on  Coinage,  Weights  and  Measures  and  ordered 

to  be  printed. 


DBPABTMBI9T  OF  THE  INTSRIOB, 

Washington^  D.  0.,  May  4, 1878. 
Sib  :  Id  reply  to  a  resolution  of  the  Hoase  of  fiepresentatives,  passed 
on  the  6th  of  November,  1877,  reqnastiDg  the  heads  of  the  execative 
departments  of  the  government  to  report  what  objectionsi  if  any,  there 
ase  to  making  the  metrical  system  of  weights  and  measures  obligatory 
in  all  governmental  transactions  and  also  in  all  transactions  between 
individuals,  I  have  the  honor  to  transmit  herewith  reports  upon  the 
aabject  from  the  Commissioner  of  the  General  Liwd  Office,  the  Com- 
missioner of  Patents,  the  Commissioner  of  Education,  Professor  F.  Y* 
Hayden,  and  Major  J.  W.  Powell. 
Very  respectfully, 

C.  SCHURZ, 

Secretary. 
Hon.  Samuel  J.  Randall, 

Speaker  of  the  House  of  Representatives, 


Department  op  the  Interior, 

General  Land  Office, 
Washington^  D.  0.,  Ma/reh  2, 1878. 
Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  a  copy  of  a 
resolution  of  the  House  of  Bepresentatives,  dated  Kovember  6, 1877, 
which  has  been  referred  by  you  to  this  office  for  report 

Under  the  resolution  referred  to,  heads  of  executive  departments  of 
the  government  are  requested  to  state  ^<  what  objections  there  are  to 
making  obligatory  in  all  governmental  transactions  the  metrical  system 
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of  weights  and  measures  whose  use  has  been  authorized  in  the  United 
States  by  act  of  Congress,  and  also  how  long  a  preliminary  notice  should 
be  given  before  such  obligatory  use  can  be  introduced  without  detriment 
to  the  public  service ;"  #  •  #  4*  wha,t  objections  there  are,  if  any. 
to  making  the  metrical  system  obligatory  in  all  transactions  between 
individuals ;  and  what  is  the  earlie>st  date  that  can  be  set  for  the  oblig- 
atory use  of  the  metrical  Rystem  throughout  the  United  States." 

Assuming  that  this  office  ia  expected  to  report  npon  questions  coo- 
nected  with  the  application  of  the  meter^  as  already  established  by  law, 
in  determining  distances  and  areas  in  the  prosecution  of  the  pablicland 
surveys,  I  have  given  that  part  of  the  subject  careful  consideratioD. 

The  system  now  in  nse  in  surveying  and  subdividing  the  public  lands, 
with  the  modifications  that  have  been  suggested  by  experience,  has  con- 
trolled the  public  land  surveys  for  a  period  of  ninety  years.  Under  it 
some  seven  hundred  millions  of  acres,  lying  in  twenty-eight  States  and 
Territories,  have  been  surveyed,  and  of  these  many  millions  of  acres  re- 
main undisposed  of. 

The  aggregate  quantity  of  unsnrveyed  public  lands  in  eleven  partially 
surveyed  States  and  Territories,  and  in  the  wholly  unsnrveyed  Territory 
of  Alaska,  is  about  equal  to  that  already  surveyed. 

The  modifications  which  would  necessarily  follow  the  adoption  of  the 
meter  in  place  of  the  unit  of  measure  now  in  use  would  mainly  affect 
the  subdivisional  work,  by  requiring  the  use  of  the  centare^  are^  and 
hectare  in  superficial  measures,  instead  of  the  acre,  which  is  the  sole 
nnit  of  superficial  measure  now  in  use  in  laud  surveys. 

As  the  unsold  lands  are  mingled  with  those  already  disposed  of  and 
patented,  they  cannot  be  resurveyed.  Without  resurvey,  they  must  be 
disposed  of  as  now  subdivided.  If  the  proposed  obligatory  law  should 
go  into  effect,  it  is  evident  that  the  labors  of  this  office  in  disposing  of 
lands,  the  subdivisions  of  which  are  governed  by  two  different  systems, 
must  be  very  considerably  increased. 

The  Ounter  chain,  so  long  used  in  this  branch  of  the  public  service, 
is  of  the  convenient  length  of  Q^  feet.  It  furnishes  a  unit  of  linear 
measure  twenty  times  greater  than  that  of  the  metric  system — a  anit 
that  accords  with  the  magnitude  of  the  operations  in  which  it  is  em* 
ployed.  This  measure  is  readily  adapted  to  ancient  surveys,  in  which 
the  pole  or  perch  was  nsed.  It  determines  the  statute  mile  withont 
division  of  its  parts. 

Wherever  the  public  land  surveys  extend  they  furnish  the  pnblic  with 
convenient  reference  in  determining  distances  by  miles  and  parts  of  a 
mile  from  point  to  point,  and  their  monuments  are  referred  to  in  all  pro- 
ceedings relating  to  the  location  and  construction  of  public  roads. 

The  80  chains  of  the  mile  divide  into  suitable  parts  without  fraction, 
and  the  subdivisions  of  lands  produced  thereby  are  equally  free  from  the 
disadvantage  of  fractional  parts  of  the  acre. 

Where  from  natural  causes  fractional  subdivisions  become  necessary, 
their  areas  are  readily  determined  by  the  Gnnter  chain  and  its  decimal 
parts. 

The  legal  township  of  the  United  States  land  surveys  is  approximately 
a  rectangular  tract,  with  sides  of  six  statute  miles.  This  body  of  land 
is  divided  into  36  sections,  with  sides  of  80  chains,  each  regular  section 
embracing,  as  nearly  as  may  be,  a  square  mile,  or  GIO  acres. 

In  setting  off  the  aforementioned  tracts  by  the  metric  system,  the 
sides  of  the  township — six  miles — would  measure  9  kilometers,  6  hec- 
tometers, 5  decameters,  6.083  meters. 
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The  pides  of  tbe  system — 80  cbains — woald  measare  1  kilometer,  6 
hectometers,  9.347  meters. 

The  conteuts  of  a  section,  now  briefly  expressed  *'  640  acres,"  would 
be  258  hectares,  99  ares,  98.41  cen  tares. 

The  contents  of  the  convenient  and  briefly-described  quarter-section 
of  mo  acres,  expressed  in  terms  of  the  metric  system,  would  be  64  hec- 
tares, 74  ares,  99.6  centares. 

Inferior  subdivisions  would,  of  course,  be  alike  burdened  with  a  multi- 
plicity of  terms,  which,  owing  to  the  diminutive  unit  of  the  metrical  sys- 
tem, can  only  be  determined  by  comparatively  laborious  calculations. 

The  use  of  the  subdivisions  inferior  to  the  hectare  would  in  some  re- 
spects resemble  a  return  to  the  loni;-discarded  "rood"  and  *•  perch" 
formerly  recognized  as  subdivisions  of  the  acre. 

The  effect  of  the  immediate  adoption  of  the  meter  in  land  surveying 
would  be  to  place  eleven  States  and  Territories  in  the  condition  of 
having  their  lands  subdivided  nnder  two  systems  widely  differing  in 
character,  with  nnits  so  difficult  of  conversion  one  to  tbe  other  as  to 
cause  much  trouble  and  liability  to  error  in  the  transactions  of  business 
based  upon  land  areas. 

It  has  been  claimed  that  the  application  of  the  proposed  system  of 
weights  and  measures  will  greatly  facilitate  commercial  operations, 
more  particularly  the  disposition  of  articles  of  export. 

While  this  may  be  true,  similar  advantages  cannot  be  expected  from 
such  an  application  at  this  late  day  to  surveyed  and  permanently- 
marked  subdivisions  of  the  earth's  surface,  the  titles  to  which,  for  ages 
to  come,  must  be  traced  from  time  to  time,  by  description,  back  to  their 
origin.  This  class  ot  evils  will  be  increased  in  number  by  the  ordinary 
changes  connected  with  additions  to  and  partitions  of  estates. 

It  may  be  asserted  that  some  of  the  disadvantages  of  fractional 
linear  and  superficial  measure  can  be  averted  by  the  substitution  of  a 
township  of  different  dimensions  from  that  now  legalized,  but  such  ac- 
tion, aside  from  other  inconveniences,  would  involve  the  expense  of  re- 
tracement  of  many  standard  and  meridian  lines  now  marked  in  the  field 
to  suit  the  present  subdivisional  system. 

It  will,  I  trust,  be  seen  from  the  foregoing  that  the  substitution  of  the 
meter  for  the  convenient  unit  now  used  in  land  surveys  is  not  likely  to 
promote  the  interests  of  this  branch  of  the  service. '  On  the  contrary, 
the  effect  will  be  to  increase  its  labors  and  expenses,  and  to  cause  great 
inconvenience  to  the  public  for  many  years  to  come,  and  these  embar- 
rassments seem  to  be  unbalanced  by  any  corresponding  advantage. 

Governed  by  these  views,  and  without  desiring  to  influence  opinion 
as  to  the  effect  of  the  proposed  obligatory  law  in  other  departments  of 
the  public  service,  I  would  respectfully  suggest  the  propriety  of  exempt- 
ing the  public  land  surveys  from  its  operations. 

If,  however,  it  should  be  deemed  inexpedient  to  make  such  exemption, 
I  would  further  suggest  that  a  period  of  three  years  from  date  of  pas- 
sage of  the  proposed  obligatory  law  be  allowed  this  branch  of  the  service 
in  which  to  make  suitable  preparations  in  field  and  office  to  meet  the 
demands  of  the  new  system. 

The  aforementioned  copy  of  the  House  resolution  is  herewith  returned. 

1  have  the  honor  to  be,  very  respectfully, 

J.  A.  WILLIAMSON, 

Commissioner, 

Hon.  Carl  Schubz, 

Seet'etnry  of  the  Inferior. 
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Depabtmbnt  of  the  Intesiob, 
United  States  Patent  Office, 
Washingtotij  D.  0.,  March  14, 1878. 

Siu:  Ibavethe  honor  to  acknowledge  the  receipt  of  resolation  of 
tlie  House  of  Representatives  of  November  6,  1877,  transmitted  bj 
yon  for  report  January  17.    The  resolution  calls  for  a  report — 

First  Upon  the  objections,  if  any  exist,  to  making  obligatory  in  all 
government  transactions  the  metric  system  of  weights  and  measures, 
and  how  long  notice  should  be  given  before  such  obligatory  use  eaa  be 
introduced  without  detriment  to  the  public;  and,  second,  as  to  the  ob- 
jections, if  any  exist,  to  making  the  metric  system  obligatory  in  all 
transactions  between  individuals,  and  the  earliest  date  that  could  be 
set  for  its  obligatory  use  tlironghout  the  United  States.  It  should  be 
remarked  that,  so  far  as  the  iNisiness  of  this  office  is  concerned,  the 
whole  question  is  one  of  very  little  moment. 

Measurements  of  weights  and  quantity,  it  is  true,  sometimes  are  an 
important  factor  in  inventions  relating  to  cheifaical  processes  and  oom- 
position  of  matter ;  but  as  such  quantities  are  in  office  practice  always 
proportionate,  it  is  of  no  consequence  whatever  what  system  of  measure- 
ment  is  used.  The  proportion  of  two  to  one  is  clear  and  precise,  aad 
the  same  under  all  systems. 

I  assume,  therefore,  that  a  report  is  desired  from  me  rather  as  a 
possible  expert  on  matters  closely  affecting  the  whole  range  of  arts 
and  Bcienoes,  and  I  shall  consider  the  question  as  one  of  public  coaeern, 
entirely  outside  of  the  interest  of  this  office. 

In  the  first  place,  the  formal  statement  of  the  resolution,  whereby  it 
is  proposed  to  consider  separately  the  interests  of  the  govemmeat  and 
af  the  public  generally  npon  this  question,  appears  to  be  au  unfor- 
taaate  one.  The  mutual  interests  of  the  govemmeot  and  people,  as  in- 
stanced in  the  work  of  the  Post  Office  and  of  the  General  I^uid  Offiee, 
are  not  to  be  separated.  The  dealings  of  the  goremment  with  tiie  pub- 
lic in  the  purchase  of  supplies  for  the  Army,  Navy,  Indian  Bureau,  aad 
all  its  departments,  are  interminable,  and  the  use  of  a  particular  sys- 
tem  of  weights  and  measures  in  ordinary  commercial  transactions  by 
the  government  makes  its  use  among  the  people  unavoidable.  Some 
delay  might  occur  before  its  use  wonld  become  universal  in  transaetioBs 
between  individuals,  but  the  abandonment  of  the  old  system,  however 
popular,  would  be  only  a  question  of  time.  In  fact,  the  only  practicable 
aieans,  in  my  opinion,  whereby  the  adoption  of  the  new  system  by  the 
people  of  the  United  States  could  be  accomplished  would  be  by  making 
ks  use  obligatory  in  all  government  transactions. 

The  general  question  as  to  the  practical  advantages  of  the  metric  sys- 
tem over  those  now  in  use  in  English-speaking  countries  has  been  urged 
for  many  years.  It  is  enough  to  say  that  almost  the  sole  advantage 
claimed  for  it  is  the  ftunlity  of  calculation  resulting  from  its  decimal 
character.  To  a  full  appreciation  of  this  advantage  the  people  of  the 
United  States  may  be  considered  committed  by  the  adoption  of  their 
decimal  cnrrency,  which  for  convenience  apparently  leaves  nothing  to 
be  desired. 

It  may  fairly  be  questioned,  however,  whether  a  system  which  admits 
of  decimal  divisions  only  possesses  special  advantages  beyond  mere 
facility  of  calculation.  The  division  into  halves  and  quarters  has  beea 
found  indispensable  in  our  coinage.  It  is  a  natural  division,  which  the 
mind  readily  grasps,  and  in  its  subdivisions  is  more  readily  appreciated 
than  the  division  by  tenths,  hundredths,  and  thousandths.    If  we  hare 
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a  clear  conception  of  the  length  of  one  yard,  we  readily  grasp  the  idea 
of  two  yards,  bnt  can  hardly  intelligently  grasp  that  of  ten  yards ;  and 
the  reverse  is  strictly  trne.  The  mind  does  not  readily  vault  over  the 
wide  intervals  that  the  decimal  system  demands. 

Hence,  while  from  the  nature  of  oar  numerical  notation  the  use  of  a 
decimal  system  facilitates  calculation,  its  advantages  over  others  in  all 
practical  operations  are  subject  to  question,  and  until  these  advantages 
have  been  most  emphatically  demonstrated,  I  should  be  slow  to  recom- 
mend that  the  use  of  the  metric  system  be  made  obligatory  upon  the 
American  people.  Our  commercial  transactions,  other  than  domestic, 
must  always  be  largely  with  other  English-speaking  people,  who  use 
the  same  systems  with  ourselves,  and  I  cannot  believe  it  advantageous 
to  make  such  a  radical  change  as  this  resolution  suggests  except  with 
the  concurrence  and  concerted  action  of  Great  Britain  and  her  colo- 
nies. 

These  objections  to  the  use  of  the  metric  system  in  the  ordinary 
transactions  of  life  are,  however,  of  trifling  importance  compared  with 
others,  which  seem  almost  insurmountable.  It  matters  little  by  what 
system  of  weight  or  measure  we  buy  or  sell  our  sugar  or  coffee,  or  silk 
or  calico ;  the  transaction  is  quickly  at  an  end ;  and  the  compara- 
tive convenience  of  one  system  rather  than  another  is,  in  most 
cases,  a  matter  of  habit  only.  A  versatile  people  might  quickly  enongh 
accustom  themselves  to  the  use  of  any  ordinarily  convenient  system  ibr 
such  transactions  as  these;  but  transactions  which  involve  the  title  to 
Taluable  property,  and  become  matters  of  record,  which  are  perpetu- 
ated from  one  generation  to  another,  present  quite  a  different  aspect. 

The  history  of  the  Mississippi  Valley  affords  a  practical  illustration 
of  the  difficulty  of  substituting  one  system  of  land-measurement  for 
another.  It  is  well  known  that  the  early  French  settlers  of  Saint  Louis 
and  vicinity  laid  out  their  land  in  arpenU.  the  arpent  being  somewhat 
less  than  an  acre,  and  the  common  unit  for  laud-measurement  in  use 
among  them.  Since  that  time,  the  territory  has  passed  from  French  into 
Spanish  hands,  and  from  Spanish  to  our  own.  It  has  been  for  nearly 
three  quarters  of  a  century  American  soil.  The  French  settlers  have 
become  merged  with  the  emigrants  from  the  East  and  Europe  that  have 
filled  the  Mississippi  Valley.  Old  customs  have  disappeared,  and  the 
few  lingering  reminders  of  French  occupation  are  cherished  by  the 
antiquarians  with  almost  as  much  tenderness  as  if  they  were  relics  of 
Assyria  or  Babylon.  But  to-day  there  is  scarcely  a  piece  of  real  estate 
in  the  vicinity  of  Saint  Louis  that  is  not  measured  in  arpents.  It  is  so 
advertised,  so  sold,  and  this  word  lingers  in  the  speech  of  the  people, 
and  the  area  it  indicates  lingers  in  their  daily  transactions  with  a 
tenacity  that  nothing  appears  to  shake.  Now  there  is  nothing  in  the 
arpent  which  makes  it  a  more  convenient  unit  of  measurement  for  land 
than  the  acre.  But  its  retention  under  the  circumstances  is  something 
more  than  a  question  of  mere  habit  or  use.  It  is  because  all  real  estate 
transactions  are  matters  of  permanent  record,  and  permanent  records 
are  only  changed  with  great  difficulty.  To  change  them  involves  trans- 
lation, tedious  and  accurate  computation,  the  discarding  of  original 
records,  and  opens  the  door  to  mistakes  and  fraud;  and  the  possibilities 
of  these  are  without  end. 

For  a  little  district  of  a  few  square  miles  along  the  Mississippi  Eiver 
now  substitute  the  area  of  our  nation  with  its  vast  estates,  its  little 
farms,  its  villages  and  town  lots,  all  measured  by  acres,  its  great  cities 
in  which  ground  is  measured  minutely  down  to  fractions  of  an  inch, 
and  consider  the  vast  and  costly  records  in  which  the  titles  to  all  this 
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property  is  set  forth.  Consider  the  area  of  our  Western  States  and 
Territories^  where  nuder  the  existing  Congressional  surveys  the  divisions 
into  townships,  sections,  quarter  sections,  &e.,  have  become  not  only 
matters  of  record  bat  actually  enter  into  the  social  and  i>olitical  life  of 
the  people. 

If  three  quarters  of  a  century  have  done  so  little  to  obliterate  the 
system  of  land-measurement  at  Saint  Jjouis  under  the  existing  circom- 
stances,  what  period  would  be  required  to  change  the  present  received 
system  of  the  entire  country  to  the  one  proposed  t  Left  to  the  operation 
of  natural  causes,  it  is  safe  to  say  it  would  never  be  done.  Were  there 
compensatory  advantages,  the  authority  of  government  might  be  exerted 
to  bring  about  such  a  change;  but  there  are  none.  Even  the  facility  of 
calculation  so  sought  for  disappears  in  view  of  the  long  array  of  figures 
and  fractions  necessary  in  translating  the  terms  of  one  system  into  the 
terms  of  the  other.  There  is  nothing  to  compensate  for  the  hardship 
and  the  danger  that  would  ensue  from  such  a  change. 

The  existing  law  makes  the  use  of  the  metric  system  permissible. 
Those  who  find  it  to  their  advantage  do  and  will  employ  it.  But  I 
would  not  advise  legislation  further. 

Should  it  appesir,  however,  to  Congress  desirable  to  make  its  use 
obligatory,  I  would  urge  that  the  expense  of  substituting  new  weights 
and  measures  in,  the  households  and  shops  of  our  people  is  a  serious  item, 
and  ought  not  to  be  made  needlessly  burdensome.  It  is  probable  that 
in  the  course  of  ten  years  on  an  average  these  would  have  to  be  re- 
placed by  new.  A  period  somewhat  shorter  than  this  might  be  fixed 
upon,  since  a  large  proportion  of  those  now  in  use  are  partially  worn. 
Kot  less  than  five  years  nor  more  than  ten  is  the  limit  I  would  suggest 
for  making  the  use  of  the  metric  system  obligatory  in  ordinary  transac- 
tions, if  this  is  determined  upon,  but  for  real  estate  transactions  I  look 
upon  this  change  as  impracticable  and  not  to  be  considered. 

I  remain,  Mr.  Secretary,  with  great  respect,  your  obedient  servant, 

ELLIS  SPEAR, 
Commissioner  of  Patents, 
Hon.  Carl  Schubz, 

Secretary  of  the  Interior. 


Department  of  the  Interior, 
Bureau  of  Education, 
Washington,  D.  C,  January  12,  1878. 
Sir:  I  have  the  honor  to  return   herewith  the  copy  of  a  resolution  of 
the  House  of  Representatives  of  ]^ovember  0,  1877,  respecting  the 
adoption  of  the  metric  system  of  weights  and  measures,  together  with 
a  paper  prepared  in  accordance  therewith,  and  am, 
Very  respectfully,  your  obedient  servant, 

JOHN  EATON, 

Commissioner. 
The  honorable  the  Secretary  of  the  Interior. 


The  resolution  of  the  House  of  Representatives  of  November  9, 1877, 
respecting  the  adoption  of  the  metric  system  of  weights  and  measures, 
comprehends  two  questions,  one  as  to  the  practicability  of  its  adoption 
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in  all  goverumeotal  transactions,  and  the  other  as  to  the  practicability 
of  enforcing  its  adoption  for  all  transactions  between  individuals. 


The  first  qnestion  is  best  answered  by  considering  the  transactions  of 
the  Federal  GoTernment  with  the  governments  and  subjects  of  other 
nations  apart  from  its  transactions  with  its  own  citizens  and  inhabitants. 

L  The  transactions  of  the  Federal  Oovernment  with  foreign  nations 
and  their  snbjects,  in  which  weights  and  measures  are  found  useful  and 
necessary,  are  chiefly  under  the  supervision  of  the  Secretary  of  the  Treas- 
ury and  the  Postmaster-General.  So  far  as  this  department  is  informed, 
no  greater  difficulty  or  delay  is  to  be  apprehended  if  the  metric  system 
of  weights  and  measures  be  substituted  for  those  now  in  use  than  was 
experienced  in  the  adoption  of  the  gram  as  the  unit- weight  of  the  inter- 
national postal  union,  now  in  force. 

2.  The  Department  of  the  Interior,  while  not  having  such  vast  com- 
mercial relations  to  the  public  as  the  Treasury,  performs  various  duties 
which  render  the  nse  of  weights  and  measures  necessary.  Among  these 
I  mention  the  following: 

THE  DEPARTMENT  IN  GENERAL. 

In  the  purchase  of  wood,  coal,  ice,  gas,  stationery,  carpets,  curtains, 
window-shades,  &c. 

In  the  weighing  of  parcels  and  letters  for  the  mail. 
In  all  publications,  correspondence,  &c. 

THE  PATENT  OFFICE. 

In  all  dimensions  of  drawings,  models,  photo  lithographs,  specifica- 
tions, and  other  things  relating  to  patents  for  inventions. 
In  the  library. 

THE  PENSION  OFFICE. 

In  the  description  of  injuries  or  abnormal  conditions  on  account  of 
which  pensions  are  appUed  for  or  granted. 

THE  GENERAL  LAND  OFFICE. 

In  the  survey  and  sale  of  the  public  lands,  and  in  the  preparation  of 
the  necessary  maps,  charts,  and  papers  connected  therewith. 

THE  OFFICE  OF  INDIAN  AFFAIRS. 

In  the  ))urchase  and  distribution  of  food,  clothing,  medicine,  &c.,  for 
treaty  Indians,  and  in  the  papers  and  accounts  connected  therewith. 

THE  BUREAU  OF  EDUCATION. 

For  eartogra[>hic  and  bibliographical  uses. 

THE  CENSUS  OFFICE. 

In  the  publications  of  the  decimal  census,  wherever  appropriate. 
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THE  GEOLOmCAL  AND  OEOaBAPHICAL  SUBYETS. 

In  the  work  of  surveying  and  exploring,  and  in  the  construction  ot 
the  maps,  sections,  &c.,  connected  therewith. 

THE  BBFOBM-SCnOOL,  JAIL,  AND  HOSPITALS. 

In  the  record  of  vital  and  medical  statistics,  etc. 

3.  The  most  intimate  relation  which  this  department  bears  to  the  pub- 
lic is  undoubtedly  as  the  vendor  of  the  public  lands.  The  present  sys* 
tern  of  surveying  is  based  on  the  relation  between  the  mile  or  unit  of 
itinerary  measure  and  the  acre  or  unit  of  land  measure,  the  section  of 
one  square  mile  containing  640  acres.  Thus  the  survey  furnishes  an 
easily-applied  measure  of  distances,  as  well  as  a  simple  and  beantifal 
rectangular  division  of  the  public  lands.  These  are  practical  advan- 
tages which  should  not  be  hastily  resigned.  If  the  hectare  of  the  metric 
system  be  adopted  as  the  unit  of  land-measure,  instead  of  the  acre,  tlis 
most  convenient  and  suitable  practice  would  be  to  provide  that  tke  new 
section  of  land  should  consist  of  256  hectares,  and  be  a  square  parcel  of 
land  measuring  1,600  meters  each  way.  The  sides  of  this  square  would 
measure  5,249  feet  4.6912  inches,  or  30  fleet  7.3078  inches  less  than  one 
mile.  The  following  diagram,  in  which  5  millimeters  represent  10^ 
meters,  illustrates  this  plan : 
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A  b=100  meters ;  A  B=400  meters ;  A  G=800  meters ;  A  D«l,600 
meters,  or  5,249  feet  4.6912  inches. 

A  b  c  d=l  hectare ;  A  B  E  H=16  hectares,  or  y^^  section ;  A  G  F  I=i 
64  hectares,  or  i  section ;  A  D  G  K=256  hectares,  or  632.60112881  acres. 

It  will  be  observed  that  the  distance  A  D  is  only  30  feet  7.3078  incheft 
less  than  the  United  States  mile,  and  that  the  section  A  D  6  K  i&smalier 
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tban  1  sqaare  mile  by  7.39887119  acres  only.  A  tx>wn8hip  of  36  saoh  sec- 
tions woald  contain  9,216  hectares.  If  sold  for  $3.12^  cents  per  hectare, 
the  section  irould  bring  the  same  price  as  the  present  sqaare  mile. 

11. 

The  second  inquiry  of  the  House  committee  suggests  several  consid- 
eratioDB  which  I  shall  briefly  review  one  l^y  one ;  premising  that  the 
only  valid  reason  for  a  change  in  the  weights  and  measures  of  a  country 
is  the  greater  convenience  attained.  Theoretical  considerations  are  to 
be  discarded.  In  any  change  at  the  present  time,  three  courses  of  action 
are  open  to  us: 

1.  The  metric  system,  substantially  as  used  in  France,  may  be  substi- 
tuted for  our  present  system.  Belgium,  Italy,  and  other  nations  have 
adopted  this  plan.  The  principal  practical  objections  to  its  adoption 
are  that  it  would  be  an  entire  revolution  of  our  present  thoughts,  ap- 
prehensions, and  usages,  and  that  the  nation  with  which  we  have  the 
closest  literary,  political,  ethnological,  and  commercial  connections,  to 
wit,  Great  Britain,  has  not  adopt^  it. 

2.  The  standards  now  in  use,  the  yatd,  the  gallon,  the  bushel,  the 
mile,  and  the  section,  may  be  slightly  modified  so  as  to  have  a  metric 
value,  easily  convertible  into  the  corresponding  metric  units  of  meas- 
ure. This  has  been  done  by  the  German  Bmpire.  The  imperial  stab 
is  a  meter,  the  kanne  is  a  liter,  the  schoppen  is  a  half-liter,  the  fass  is  a 
hectoliter,  the  scheffel  is  a  half-hectoliter,  the  pfhnd  is  a  half-kilogram  ; 
these  names,  once  belonging  to  many  slightly  different  units,  and  there- 
by causing  endless  confusion  and  peenniary  loss,  now  have  a  definite 
and  uniform  value  all  over  the  empire,  and  their  new  values  have  been 
accep^ied,  not  only  without  objection,  but  with  general  satisfaction. 

3.  We  may  retain  the  yard,  galkm,  bushel,  pound,  and  acre,  and  by 
the  decimal  system  of  multiplication  and  division  derive  a  new  and 
more  convenient  series  of  weights  and  measures  therrfrom.  We  have 
qsed  the  decimal  system  in  our  coinage  theoretically ;  the  series  from 
low  to  high  being  the  mill,  cent,  dime,  dollar,  and  eagle ;  practically 
we  use  the  mill  only  in  expressing  the  rates  of  taxation  (as  three  mills 
to  the  dollar),  the  cent  and  dollar  in  ordinary  business,  the  dime  as  a 
subsidiary  coin,  the  eagle  never  nowadays,  as  the  half^eagle  is  a  more 
convenient  coin.  We  use  in  surveying  the  link  of  7.92  inches  and  the 
Gunter's  chain  of  792  inches  or  66  feet,  the  square  chain  (of  16  square 
rods),  and  the  acre  of  ten  square  chains. 

Sweden  adopted  the  decimal  notation  some  years  ago.  I  am  informed 
that  after  a  full  trial,  that  country  has  decided  to  adopt  the  metric  sys- 
tem on  and  after  January  1, 1889.  This  seems  to  indicate  that  the 
decimal  notation  is  only  a  palliative  measure  in  practice. 

The  metric  system  of  weights  and  measures  has  been  adopted,  in  one 
of  the  two  ways  above  mentioned,  by  the  Arjgentine  Republic,  Bolivia, 
Brazil,  Chili,  the  United  States  of  Colombia,  Ecuador,  Mexico,  Peru, 
and  Uruguay,  in  the  Americas;  by  Austria-Hungary, Belgium,  France, 
the  German  Empire,  Greece,  Holland,  Italy,  Portugal,  Boumania,  Spain, 
and  Switzerland  in  Europe ;  by  the  British  in  the  East  Indian  posses- 
sions, and  by  the  viceroy  of  Egypt. 

It  is  permitted  in  Great  Britain  and  her  colonies,  and  in  our  own 
country  ;  these  and  Kussia  are  the  only  commercial  nations  of  any  im- 
portance where  it  is  not  legally  obligatory. 

Should  the  metric  system  be  adopted  for  ordinary  use  in  this  country, 
or  should  our  standards  be  modified  so  as  to  be  readily  compared  there- 
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with,  it  is  obvious  that  the  InflaeDce  oa  certain  industries  would  be  very 
great. 

Lumber,  now  sawed  16  feet  long,  would  then  probably  have  to  be  o 
meters  long,  an  excess  of  nearly  5  inches ;  a  thickness  of  2^  centimeters 
would  correspond  near  enough  to  our  inch. 

A  cord  of  firewood  would  be  2.50  meters  long,  1.25  meters  wide  and 
high,  and  would  coutain  about  136  cubic  feet,  instead  of  128,  as  now. 

A  new  ton  of  1,000  kilograms,  equal  to  somewhat  more  than  2,205 
avoirdupois  pounds,  would  be  an  acceptable  substitute  for  the  ^'  long  ^ 
and  ^' short"  tons  now  in  use. 

A  new  gallon  of  4  liters  capacity,  and  a  new  bushel  equal  to  4  deca- 
liters, would  do  away  with  much  of  the  confusioo  inevitable  under  the 
use  of  the  present  dry  and  liquid  measures. 

The  federal  goveroment  cau  assist  in  the  general  comprehension  of 
the  metric  system,  preparatory  to  its  obligatory  use  by  the  people,  in 
various  ways. 

It  can  use  it  exclusively  in  all  instruments  of  precision  prepared  for 
its  departments,  ofiQces,  and  employes. 

It  can  construct  all  maps,  charts,  and  diagrams,  by  the  system. 

It  can  use  the  system  in  all  purchases,  surveys,  and  sales. 

It  can  use  it  in  all  its  publications,  legislative,  executive,  and  judi- 
cial. 

It  can  require  a  thorough  knowledge  of  and  familiarity  with  the  sys- 
tem of  candidates  for  admission  to  its  military,  naval,  mddioal,  and  civil 
service. 

As  an  example  of  the  way  in  which  government  can  influence  matters 
of  this  kind,  I  give  one  or  two  items  about  stationery : 

Writing-paper  is  now  generally  supplied  by  the  trade  in  reams  con- 
taining 480  sheets ;  the  official  ream  might  be  made  500  sheets ;  the 
weight  might  be  expressed  in  kilograms;  the  rulings  for  ordinary  styles 
one  centimeter  apart. 

Official  envelopes,  and  all  envelopes  supplied  by  the  post-office  de- 
partment, could  be  made  to  carry  a  decimeter  scale,  divided  into  centi- 
meters and  millimeters  along  their  lower  margin,  properly  indicated. 

Ink  and  mucilage  might  be  ordered  in  bottles  containing  a  liter  in- 
stead of  a  quart. 

I  would  also  suggest  that  the  use  of  the  centigrade  thermometer  instead 
of  Fahrenheit's,  and  of  barometers  graduated  to  millimeters  instead  of 
fractions  of  an  inch,  should  accompany  any  substitution  of  the  metric 
for  tbe  present  system. 

Some  confusion  in  the  discussion  of  this  subject  has  occurred  by  the 
slightly  different  values  given  to  the  meter.  The  calculation  of  Capt. 
Alexander  E.  Clarke,  of  the  British  ordnance  survey  office,  is  probably 
the  most  correct,  i.  ^.,  that  the  meter  is  equal  to  39.370432  inches. 

ADDENDUM. 

I  am  informed  that  Dr.  Franklin  B.  Hough,  formerly  superintendent 
of  the  New  York  State  census,  has  revised  some  interesting  statistics 
prepared  by  him  in  regard  to  the  different  weights  in  avoirdupois  iK>unds 
of  a  bushel  of  various  commodities  as  provided  by  the  laws  in  certain 
States  and  Territories.  Appreciating  the  value  of  such  a  statement  in 
connection  with  the  subject  of  this  paper,  I  have  requested  him  to  sup- 
ply me  with  a  copy  of  his  table.  This  he  has  done,  and  with  it  has 
written  a  letter,  from  which  tbe  following  extracts  are  made : 

*    *    *    I  herewith  submit  a  table  of  weights  of  a  bushel  of  grain  and  jother  commodities. 
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reoenilj  prepared  by  me  for  ase  in  a  work  now  in  course  of  publication  designed  to  facilitate 
the  preservation  of  statistical  records  of  farm  industries.    »    *     • 

An  examination  of  the  table  will  show  at  a  glance  that  while  in  some  instances  sufficient 
uniformity  exists — as,  for  example,  in  the  weight  of  wheat,  which  is  60  pounds  to  the  bushel 
in  every  case  where  it  is  mentioned— yet  that  there  is  a  singular  discrepancy  in  other 
cases  that  might  lead  to  serious  misunderstanding  in  dealings  between  citizens  of  different 
States. 

As  an  instance  of  this  disparity,  it  may  be  noticed  that  1,000  bushels  of  barley,  bought 
in  the  State  of  Kansas  at  4ti  pounds  to  the  bushel,  would  become  1,500  bushels  in  Mew 
Orleans,  where  a  contract  for  delivery  would,  in  the  absence  of  agreement  to  the  contrary, 
be  satisfied  at  the  rate  of  32  pounds  to  the  bushel. 

In  the  case  of  rye,  1,000  bushels  would,  by  tho  same  transfer,  become  1,750  bushels ;  and 
in  other  cases  differences  might  arise  which  if  not  so  great,  are  manifestly  as  unjust  in  the 
settlement  of  commercial  accounts. 

*  *  *  Instances  are  not  wanting  of  an  exception  to  the  rule  in  favor  of  certain  coun- 
ties, so  that  the  statute  weight  of  a  bu»hel  was  not  uniform  at  a  given  time  throughout  the 
8tate.  An  instance  of  this  occurred  in  an  act  passed  March  J 4,  1844.  by  the  legislature  of 
New  Jersey,  making  a  bushel  of  corn  55  pounas  in  Salem  County,  while  it  was  56  pounds 
in  the  rest  of  the  State. 

In  one  instance,  an  act  now  in  force  discriminates  in  favor  of  a  commodity  produced 
within  the  State  as  against  the  same  brought  from  a  neighboring  State.  This  was  by  a 
law  of  Indiana,  approved  March  7,  1863,  fixing  the  weight  of  a  bushel  of  mineral  coal  at 
70  pounds  if  mined  within  the  State,  and  at  80  pounds  if  mined  without  and  sold  within  the 
State. 

Asa  general  rule,  these  weights  as  fixed  by  law  are  declared  to  be  intended  as  a  standard 
of  reference  in  the  absence  of  an  expressed  agreement,  but  an  instance  may  be  cited  in 
Avbich  this  option  of  special  contract  \6  forbidden,  and  either  one  of  the  parties  may  obtain  a 
forfeiture  from  the  other,  if  he  is  unwilling  to  accept  the  weight  as  fixed  by  law.  I  refer  to 
the  act  of  the  Maine  legislature  of  February  17, 1974,  fixing  the  weight  of  a  bushel  of  apples 
at  fortv-four  pounds,  and  forbidding  agreement  to  the  contrary,  under  a  forfeiture  of  25  cents 
to  each  bushel.     •     *     * 

Custom  has,  in  some  markeb*,  already  fixed  upon  the  cental^  or  one  hundred  pounds  avoir- 
dupois, as  a  unit  in  the  sale  of  grains,  and  if  this  were  adopted  as  the  measure  of  all  commodi- 
ties mentioned  in  the  table  under  consideration,  there  would  be  no  difficulty  in  adjusting 
prices  to  this  standard  in  whatever  might  be  bought  and  sold. 

Referring  back  to  the  differences  noticed  in  the  weights  of  a  bushel  between  different  States, 
there  can  be  no  doubt  but  that  an  appeal  to  the  courts  of  any  one  of  the  States  would  lead 
to  a  decision  in  accordance  with  the  laws  of  that  State  in  fixing  the  weight  of  a  bushel  of 
grain.  It  is  further  evident  that  decisions  in  State  courts  of  last  appeal  might  be  as  discord- 
ant upon  this  subject  as  the  laws  themselves. 

But  the  Constitution  of  the  United  States  provides  that  *'  full  faith  and  credit  shall  be 
given  in  each  State  to  the  public  acts,  records,  and  judicial  proceedings  of  every  other  State. 
And  the  Congress  may  by  general  law  prescribe  the  m'lnner  in  which  such  acts,  records,  and 
proceedings  shall  be  proved,  and  the  effect  thereof." 

It  is  eaay  to  understand  how  the  *'  manner  of  proof  "  might  be  provided  for,  much  easier 
than  to  foresee  in  this  instance  '*  the  effect  thereof";  but  should  a  case  of  difference  between 
citizens  of  different  States,  arising  from  a  misunderstanding  on  this  subject,  be  brought  for 
decision  in  the  Supreme  Court  of  the  United  States,  it  is  evident  that  ereat  difiiculty  would 
be  experienced  in  giving  that  equal  credit  due  to  each  State  in  its  public  acts  and  judicial 
decisions  where  each  was  equally  positive  and  directly  opposed  to  the  other. 

On  carefully  examining  other  statutes  defining  the  weights  and  measures  of  quantities 
other  than  the  bushel,  we  find  differences  between  States  that  ought  not  to  exist.  The  num- 
ber of  cubic  inches  in  a  struck  bushel  differs  slightly,  and  the  contents  of  a  bushel  of  heaped 
measure  considerably.  The  gallon  of  milk  in  Vermont  and  Massachusetts  is  231  cubic 
inches,  or  **  wine  measure,"  while  in  New  Hampshire  it  is  282  cubic  inches,  or  **  beer  meas- 
ure." The  superficial  area  of  a  half-bushel  (a  matter  of  consequence  in  selling  by  heaped 
measure)  is  not  uniform,  and  the  c  >ntents  of  a  barrel,  as  defined  by  State  laws,  is  different 
in  different  States. 

Extending  thene  comparisons  to  other  units  of  measure,  we  find  notable  discordance  in  the 
laws  relating  to  the  in8|)ection  of  staves,  lumber,  shingles,  and  other  forest  products;  differ- 
ences that  ought  not  to  exist,  and  which  are  liable  to  lead  to  misunderstandings,  by  afford- 
ing opportunities  for  fraud.  The  differences  that  exist  between  the  inspection  laws  of  the 
several  States  require  a  careful  study  before  venturing  upon  general  legislation,  to  the  end 
that  thetnie  wants  of  the  country  and  the  equities  of  trade  may  be  served  without  prejudice 
to  any  section  or  interest. 
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Office  of  the  United  States  Geological  and 

GEOORApnioAL  Survey  op  the  Territories, 

Washington^  D.  C,  March  20,  1878. 
Sir:  In  reply  to  your  commaaication  of  Marcb  11,  asking  an  ex- 
pression of  my  views  in  regard  to  the  resolution  of  Mr.  Clark,  of  Mis- 
sonri,  passed  by  Congress  November  C,  1877,  I  beg  to  state,  first,  that 
among  the  majority  of  scientific  men  in  all  countries,  a  nniform  system 
of  weights  and  measures  for  the  entire  civilized  world  is  held  as  a  mat- 
ter of  the  highest  importance.  As  far  back  as  1821,  Hon.  John  Quincy 
Adams  used  the  following  forcible  language: 

Uniformitj  of  weights  and  measures,  permanent,  universal  uniformity,  adapted  to  the 
nature  of  things,  to  the  physical  or(2^nization  and  the  moral  improvement  of  man,  would  be 
a  blessing^  of  such  transcendent  magnitude  that  if  there  existed  upon  earth  a  combination 
of  power  and  will  adequate  to  accomplish  the  result  by  the  energy  of  a  single  act,  the  being 
who  should  exercise  it  would  be  among  the  greatest  of  benefactors  to  the  human  race. 

So  far  as  the  work  of  this  survey  is  concerned^  there  is  but  little  dif- 
ference in  the  two  systems.  In  our  map- work  it  is  unimportant  whether 
we  use  meters  or  miles,  frequently  using  both. 

There  are  special  cases  where  the  metric  system  might  be  made  oblig- 
atory immediately,  as  in  the  Post-Office  Department,  but  among  individ- 
uals or  in  English-speaking  countries  it  would  seem  quite  impossible  to 
make  the  metric  system  compulsory  during  the  present  generation. 
Our  people  cannot  think  in  that  system,  and  must  therefore  consume  a 
certain  amount  of  time  in  translating  from  one  into  the  other. 

The  metric  system  will  probably  be  required  to  be  introduced  into  the 
common  schools  to  the  exclusion  of  our  English  method. 

It  is  believed  that  all  objections  to  the  metric  system  will  be  entirely 
overcome  in  the  progress  of  the  times. 

Very  respectfully,  your  obedient  servant, 

F.  V.  HAYDEN, 

United  States  Geologists 
Hon.  Cabl  Sohubz, 

Secretary  of  the  Interior. 


Department  of  the  Intebiob, 
United  States  Geographical  and  Geological 
Survey  of  the  Rocky  Mountain  Region, 
Washington^  D.  0.,  May  3, 1878. 
Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
March  11,  communicating  to  me  the  resolution  of  the  House  of  Repre- 
sentatives, on  motion  of  Hon.  John  B.  Olark,  jr.,  of  Missouri,  namely : 

Resolved^  That  the  heads  of  the  executive  departments  of  the  g^oyernment  be,  and  they 
are  hereby,  requested  to  report  to  this  House,  at  as  early  a  date  as  practicable,  what  objec- 
tions, if  any,  there  are  to  making^  obligatory  in  all  governmental  transactions  the  metrical 
system  of  weights  and  measures,  whose  use  has  been  authorized  in  the  United  States  by  act 
of  Congpress,  &c. 

In  which  letter  you  also  desire  me  to  give  an  expression  of  my  opinion 
npou  the  subjects  referred  to  in  said  resolution.  I  have  the  honor  to 
reply  as  follows : 

It  appears  to  be  the  conviction  of  many  able  men  who  have  studied 
the  subject,  that  the  adoption  of  the  metric  system  now  employed  by 
France,  Grermany,  and  other  countries,  would  be  beneficial  to  the  people 
of  this  country  in  many  ways,  by  diminishing  the  labor  of  computation 
and  promoting  the  accuracy  of  records  and  accounts,  the  proper  keep- 
ing ot  which  is  so  essential  to  and  intimately  associated  with  the  welfare 
of  the  entire  people.  There  can  be  no  question  that  if  all  computations 
could  be  at  once  settled  upon  the  basis  of  this  system,  and  if  those  who 
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daily  make  use  of  compatatioDS  were  as  tborooghly.babitoated  to  it  as 
they  are  to  the  heterogeneona  syatem  now  in  nse,  the  gain  woold  be 
very  great.  On  the  other  hand,  it  cannot  be  denied  that  much  difflcalty 
must  be  encountered  and  no  small  amonnt  of  inconvenience  entailed  in 
making  the  trannition,  and  the  qnestion  is  resolved  into  the  ulterior  one 
of  whether  the  advantages  to  be  secnred  by  the  change  would  more 
than  compensate  for  the  difficulties  of  making  it  While  the  affirmative 
view  of  this  question  appears  to  me  to  be  the  only  reasonable  one,  I 
think  that  many  difficulties  may  be  recognized. 

So  far  as  relates  to  the  adoption  of  the  metric  system  in  govemmeatal 
transactions,  the  principal  difficulties  seem  to  me  to  be  as  follows:  All 
of  the  laws  of  the  United  States  which  involve  the  records  and  compa* 
tations  of  weights  and  measures  specify  the  quantities  in  terms  of  the 
existing  system.  The  laws  relating  to  the  duties  on  imports  and  rmtes 
of  excise,  other  than  <id  valorem^  S{>ecify  i>ounds,  tons,  feet,  yards,  gallons, 
&c.  The  laws  relating  to  the  lands  and  their  metes  and  bonnds  specify 
the  current  units  of  linear  or  superficial  measures.  In  govemmental 
transactions,  rates  of  purchase,  sale,  and  taxation  are  usual^  so  adjusted 
to  weights  and  measures  as  to  be  easily  expressed  in  simple  numbers 
and  very  simple  fractions.  For  example,  when  lands  are  sold  the  prtoe 
is  a  dollar  and  an  easily  expressed  fraction  of  a  dollar  per  acre.  The 
duty  upon  cloth  is  a  definite  number  of  cents  per  yard.  The  tax  on 
spirits  is  a  definite  number  of  cents  per  galhn.  To  change  the  mode  of 
computation  in  these  transactions  to  the  metric  system  without  any 
alteration  in  the  present  prices  and  rates  of  taxation  would  involve  the 
use  of  inconvenient  decimal  fractions.  To  obtain  that  simplicity  of  com- 
putation which  is  the  main  object  and  utility  of  the  metric  system,  it 
would  be  necessary  to  change  the  quantative  specifications  of  the  law. 
Take  an  example :  The  present  tax  upon  distilled  spirits  is  90  cents  per 
proof-gallon ;  if  the  metric  system  were  to  be  employed,  without  any 
change  in  the  rate  of  taxation,  the  law  would  have  to  read  that  the  tax 
per  proof  litre  should  be  23.776124  cents,  an  incommensurable  quantity 
more  difficult  to  employ  than  the  present  one,  and  the  most  obvious  way 
of  meeting  the  difficulty  would  be  to  make  a  slight  alteration  in  prices, 
excise,  and  duty  rates,  insufficient  to  affect  commercial  interests,  but 
sufficient  to  secure  the  required  simplicity  and  accuracy  of  specification. 
This  difficulty  does  not,  however,  appear  to  be  insuperable,  for  if  Con- 
gress is  fully  satisfied  that  the  gain  from  the  use  of  the  metric  system 
is  more  than  sufficient  to  compensate  the  acknowledged  difficulties  of 
its  introduction,  the  remedy  is  simple  and  obvious. 

There  is  another  difficulty  which  must  be  apparent  to  all  who  have 
given  the  subject  even  a  cursory  examination.  The  government  is  fire- 
quently  brought  into  relations,  involving  the  use  of  weights  and  meas- 
ures, with  uneducated  persons  whose  powers  of  computation  are  limited, 
and  whose  ideas  are  so  thoroughly  imbued  with  the  present  system  that 
the  metric  system  is  almost  beyond  their  grasp,  and  who  would  be  com- 
pelled to  r^  upon  the  good  faith  and  services  of  others  i&  tnuumoltons 
where  the  law  would  hold  them  responsiUe  for  a  full  wad  intolUgOBt 
comprehension  of  their  own  acts  and  their  consequeoeea.  I  believe, 
however,  that  we  are  more  apt  to  overrate  then  to  ttsdemite  the  diffi- 
culties that  may  arise  from  this  source.  It  is  not  probable  in  any  event 
that  legislation  would  be  resorted  to  in  order  to  introduce  the  metric 
system  violently,  as  the  fact  would  be  recognized  that  the  people  most 
grow  into  and  adopt  it  gradually,  if  at  all,  and  that  this  gceduaL  adoption 
would  in  itself  furnish  a  reasonable  safegaaod  against  such  dungen 

It  would  no  doubt  be  easy  to  suggest  many  sources  of  diffioaltgr  which 
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in  a  general  way  are  analogoas  to  those  already  stated,  and  of  which 
the  foregoing  are  intended  merely  as  examples.  If  the  inqniry  of  the 
committee  asking  for  objections  refers  to  insnperable  objections,  I  can 
only  state  that  I  see  none  of  that  character. 

There  are  certain  facts  worthy  of  consideration  in  this  connection. 
A  very  large  number,  probably  a  great  minority  of  all  the  citizens  of 
the  United  States,  are  already  so  folly  informed  on  this  subject  that  a 
change  to  the  new  system  is  by  them  deemed  wise.  In  very  many  of 
the  public  schools  of  the  United  States,  and  the  private  schools  also,  the 
metric  system  is  taught :  and  the  method  of  determining  in  units  of  the 
new  system  the  value  of  quantities  in  the  old  is  already  fkmiliar  to  the 
youth  of  the  country.  It  is  desirable  that  this  interest  in  the  metric 
system  should  not  abate,  but  rather  .that  some  stimulus  be  given  to  the 
acquirement  of  a  more  thorough  knowledge  of  and  familiarity  with  it. 
For  this  purpose  I  consider  that  it  would  be  wise  to  introduce  its  use 
into  some  departments  of  the  government  at  an  early  date. 

Having  made  as  careful  a  survey  as  time  and  circumstances  would 
permit  of  the  general  scope  of  government  business,  I  have  been  led 
to  the  opinion  that  it  might  be  introduced  into  governmental  trans- 
actioDS  relating  to  international  commerce,  into  the  postal  service, 
and  into  all  that  portion  of  the  business  of  the  General  Land  Office 
which  i>ertains  to  the  public  lands  ^et  unsnrveyed.  In  these  branches 
of  the  government  little  inconvenience  will  be  felt  by  private  indi- 
viduals, as  the  business  will  be  transacted  by  government  officers  and 
employ^  who  are,  or  should  be,  competent  to  the  task.  More  than 
one-half  of  the  whole  area  of  the  United  States,  including  Alaska,  is 
yet  unsurveyed  and  undisposed  of.  While  over  a  portion  of  this  great 
area  divisional  survevs  are  unnecessary,  yet  the  greater  part  must 
eventually  be  surveyed  antecedent  to  the  conveyance  of  titles  to  indi- 
viduals. 

If  the  metric  system  is  finally  to  prevail  in  this  country,  it  is  desirable 
that  these  lands  should  be  measured  and  conveyed  in  units  of  the  new 
system. 

While  I  deem  it  wise  to  introduce  the  new  system  gradually,  it  would 
be  unfortunate  to  check  the  growing  interest  in  it  by  a  rapid  change 
that  would  at  once  precipitate  on  the  people  all  the  difficulties  inevita- 
ble to  the  transition.  The  final  accomplishment  of  this  good  might 
thereby  be  indefinitely  postponed. 

Should  it  be  thought  desirable  to  introduce  the  new  system  more  ex- 
tensively into  the  business  of  the  government,  I  would  suggest  that  it 
might  be  adopted  in  transactions  relating  to  the  internal  revenue  and 
government  transportation ;  but  the  same  precaution  should  be  used  in 
these  cases  as  in  those  mentioned  above,  namely,  that  in  the  qnantative 
specifications  of  the  law,  and  all  contracts  made  under  the  law,  rates 
should  be  a<1justed  to  quantities,  so  as  to  be  expressed  in  a  simple  man- 
ner; for  if  this  is  neglected  the  new  method  will  be  so  burdensome  as 
to  bring  the  system  into  popular  disrepute.  I  entertain  the  opinion, 
however,  that  it  will  be  wiser  to  postpone  its  introduction  in  the  latter- 
mentioned  cases  until  it  has  been  thoroughly  tried  in  the  former. 

The  resolution  of  the  committee  also  inquires,  ^^How  long  a  prelim- 
inary notice  should  be  given  before  such  obligatory  use  can  be  intro- 
duced without  detriment  to  the  public  service t"  So  far  as  it  relates  to 
transactions  between  the  government  and  individuals,  I  see  no  reason 
why,  if  it  is  to  be  introduced  at  all,  it  cannot  be  introduced  now  to  the 
extent  mentioned  above,  giving  only  such  preliminary  notice  as  i^tould 
be  necessary  to  make  all  persons  who  may  be  concerned  fully  apprised 
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of  the  iDteDtion  of  tbe  goveriimeiit.  For  this  parpose  a  single  year 
will,  in  my  opiDion,  be  ample.  It  sboald  be  borue  in  mind,  in  this  con- 
nection, that  the  transactions  of  the  government  differ  from  those  be- 
tween individaals  in  the  following  important  partienlars:  They  are 
more  deliberate,  and  are  matters  of  record,  involving  no  dangers  nor 
difficnlties  except  such  as  the  intelligence  of  its  employ^  is  presomably 
quite  adequate  to  meet,  whereas  the  transactioos  between  individuals, 
over  the  counter  of  the  retail  store,  on  the  street*,  or  in  the  farm-yard, 
are  frequently  without  record  or  voucher,  and  sometimes  made  by  indi- 
viduals of  small  education.  In  such  cases  a  sudden  change  in  the  basis 
of  weights  and  measures  might  produce  serious  embarrassments. 

The  resolution  further  inquires,  ^' What  objections  there  are,  if  any, 
to  making  the  metrical  system  obligatory  in  all  transactions  between 
individuals :  and  what  is  the  earliest  date  that  can  be  set  for  the  oblig- 
atory use  of  the  metrical  system  throughout  the  United  States?"  To 
the  first  part  of  this  question  one  general  and  comprehensive  answer 
may,  I  think,  be  given — that  the  only  objection  is  tbe  inconvenience  of 
making  the  change.  The  magnitude  of  this  objection  is  a  purely  prac- 
tical question,  which  legislators  are,  of  all  men,  probably  the  most  com- 
petent to  estimate  correctly. 

In  all  business  transactions  relating  to  machinery  and  architecture, 
and  in  the  practical  use  of  the  metric  system  in  these  industries,  the 
inconvenience  will  be  great.  In  land  measures  its  introduction  will  hot 
slightly  inconvenience  the  people  at  large,  for  tbe  measurement  of  land 
is  practically  relegated  to  skilled  persons,  as  engineers  and  surveyors; 
and  the  conveyancing  of  lands,  to  persons  skilled  in  that  branch  of 
business. 

These  examples  will  illustrate  the  nature  of  the  problem  to  be  solved. 
It  is  one  of  exceeding  complexity  affecting  many  interests  in  diverse 
ways,  and  I  deem  it  wise  to  postpone  tbe  subject  of  making  the  new 
system  obligatory  between  individuals  to  some  future  time,  until  expe- 
rience in  its  practical  use  by  tbe  government  shall  more  fully  demon- 
strate tbe  many  advantages  to  be  derived  therefrom. 

If  the  general  use  of  this  system  is  eventually  compelled  by  law  it 
will  be  reasonable  to  retain  for  a  considerable  time  the  legality  of  both 
systems  prior  to  the  last  step  in  the  transition.  This  will  involve  a  con- 
temporaneous use  of  the  two  systems,  in  itself  a  serious  inconvenience. 
This,  however,  is  obviously  a  part  of  the  price  which  the  government  and 
people  will  be  compelled  to  pay  for  ultimate  accomplishment  of  a  good 
work. 

In  tbe  above  statement  the  wisdom  of  adopting  the  metric  system  is 
postulated.  As  long  as  we  have  a  denary  or  decimal  system  of  numera- 
tion, a  decimal  system  of  weights  and  measures  is  tbe  most  simple  and 
convenient.  Improvements  might  be  suggested  in  the  new  system,  as  a 
decimal  system,  but  from  tbe  fact  that  such  improvements  are  of  minor 
importance,  and  the  further  fact  it  is  adopted  already  by  some  great  and 
enlightened  nations,  these  considerations  have  slight  weight,  and  an 
attempt  to  introduce  a  new  system  of  numeration  as  well  as  a  new  sys- 
tem of  weights  and  measures  would  be  a  change  of  such  magnitude  that 
it  may  be  well  at  present  to  consider  it  impracticable. 
I  am,  with  great  resi)ect,  your  obedient  servant, 

J.  W.  POWELL, 
In  Charge  United  States  Oeographieal  and 
Oeological  Survey ^  Rocky  Mountain  Region. 

Hon.  Caul  Sghubz, 

Secretary  of  tJie  Interior*  ^  j 
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STEAMER  VIRGINIUS. 


MESSAGE 

FROM  THE 


PRESIDENT  OF  THE  UNITED  STATES, 


TRANSMimNO, 


In  compliance  with  a  resolulion  of  tlie  House  of  Representatives  of  February 
21,  a  report  from  tlie  Secretary  of  State  in  reference  to  the  seizure  of  the 
steamer  Virginius. 


April  1.  1871?. — Referred  to  the  Committee  on  Foreigu  Affairs  and  ordered  to  be  printed. 


To  the  House  of  Representatives : 

I  transmit  herewith,  io  compliance  with  a  resolution  of  the  House  of 
Representatives  of  the  2l8t  ultimo,  a  report  from  the  Secretary  of  State 
and  its  accompanying  papers. 

R.  B.  HAYES. 

Washington,  March  29, 1878. 

Note. — Correspondence  between  Government  of  United  States  and 
Spain,  ill  referenc9  to  seizure  of  the  steamer  Virginius,  &c. 


Department  of  State, 

Washington^  March  26,  1878. 
To  the  President : 

The  Secretary  of  State,  to  whom  was  referred  the  resolution  of  the 
House  of  Representatives  of  February  21, 1878,  requesting  the  Presi- 
dent, '^  if  not  incompatible  with  public  interest,  to  transmit  copies  of  all 
correspondence  between  the  Government  of  the  United  States  and  Spain, 
not  hitherto  communicated,  in  reference  to  the  seizure  of  the  steaner  Vir- 
ginius, and  the  massacre  of  a  portion  of  the  passengers  and  crew  of  the 
same,  and  to  inform  the  House  whether  Brigadier-General  Burriel  has  been 
tried  by  the  Spanish  authorities,  in  accordance  with  the  agreement  of 
the  Spanish  Government,''  has  the  honor  to  transmit,  in  answer  to  the  said 
resolution,  the  accompanying  papers,  including  a  translation  from  a 
paragraph  in  the  ^^Diario  de  la  Marine"  of  the  15th  of  January  last,  an- 
iiouncing  the  death  of  General  Burriel. 

WM.  M.  EVARTS. 
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Accompanying  papers. 

1.  Mr.  Cusbiiig  to  Mr.  Fish,  February  6, 1876. 

2.  Mr.  Fish  to  Mr.  Gushing,  March  4, 1876. 

3.  Mr.  Gushing  to  Mr.  Fish,  April  12,  1876. 

4.  Mr.  Gushing  to  Mr.  Fish,  April  21, 1876. 

5.  Mr.  Gushing  to  Mr.  Fish,  April  21, 1876. 

6.  Mr.  Fish  to  Mr.  Gushing,  May  17,  1876. 

7.  Mr.  Gushing  to  Mr.  Fish,  Juno  12,  1876. 

8.  Mr.  Gushing  to  Mr.  Fish,  February  8,  1877. 

9.  Mr.  Gushing  to  Mr.  Fish,  February  22,  1877. 

10.  Mr.  Evarts  to  Mr.  Gushing,  March  21,  1877. 

11.  Mr.  Gushing  to  Mr.  Evarts,  April  4,  1877. 

12.  Translation  from  the  "Diario  lie  la  Marina.'^ 


No.  1.. 
Mr.  Gushing  to  Mr.  Fish. 

No.  806.]  Legation  of  the  United  Statks, 

Madfidj  Fehruafy  5,  1876. 
Stb:  D.  Juan  Burriel  has  been  relieved  from  duty  at  Bilbao  and  or- 
dered to  Madrid  to  look  after  his  healthy  to  wit,  the  proceedings  against 
him  and  his  associate  wrongdoers  pending  in  the  council  of  war. 

General  Gassola  takes  his  place  at  Bilbao,  and,  under  the  snpenor 
command  of  General  Moriones  in  the  military  operations  in  VizcHya,  is 
winning  laurels,  which  might  otherwise  have  fallen  to  General  Burriel. 
1  have,  &c., 

C.  GUSHING. 


No.  2. 
Mr,  Fish  to  Mr.  Cushing.    . 
No.  325.]  DSPABTMENT  OF  StAT£, 

Washington,  March  4,  1876. 
Sib:  Eeferriug  to  .your  dispatch  No.  805,  under  date  of  the  oth 
ultimo,  stating  that  General  Burriel  has  been  relieved  from  duty  at 
Bilbao  and  ordered  to  Madrid  in  connection  with  the  proceedings  pend- 
ing against  him  in  the  council  of  war,  I  have  to  state  that  similar  state- 
ments have  reached  this  country  through  the  public  print.  It  is  hoped 
that  the  investigation  of  this  officer  will  be  taken  up,  prosecuted,  and 
concluded  without  delay. 
I  am,  &c., 

HAMILTON  FISH. 


No.  3. 
Mr.  Cushing  to  Mr.  Fish. 

No.  906.]  Legation  of  the  United  States, 

Madrid,  April  12, 1876.  (Received  May  3.) 
Sib:  I  have  the  satisfaction  of  now  transmitting  to  yon  herewith 
copy  and  translation  of  a  note  just  received  from  the  minister  of  state, 
by  which  you  will  learn  that  the  King's  government,  doubtless  moved 
thereto  by  the  recent  pressing  communications  of  mine  on  the  subject, 
official  and  unofficial,  #  #  •  •  • 
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♦  *  has  at  length  taken  decisive  steps  to  relieve  itself 

of  the  embarrassments  produced  by  the  delays,  whether  of  willfalness  or 
of  negligence  only,  of  the  council  of  war  in  the  matter  of  the  arraign- 
ment of  Burriel  and  his  associates  for  the  outrages  committed  at  San- 
tiago de  Cuba. 

Legal  forms  in  most  countries  are  the  great  impediment  to  the  admin- 
istration of  justice.  In  Spain  it  is  just  announced  only  now  that,  alter 
the  expiration  of  more  than  tive  years,  the  prosecution  of  the  assassins 
of  Prim  is  about  to  pass  from  its  preliminary  stage  of  preparation 
(aumarii))  into  that  of  action  (plenario);  and  we  in  the  United  States 
have  had  a  similar  case  of  juridical  procrastination  in  the  matter  of 
Tweed. 

I  do  not  intend,  if  it  be  possible  to  prevent  it,  to  suffer  further  delays 
in  the  present  matter;  and  therefore  propose  to  continue  to  follow  up  the 
question  urgently,  and  in  sign  thereof  have  addressed  a  note  to  the 
minister  of  state,  a  copy  of  which  is  annexed. 
I  have,  &(•., 

C.  GUSHING. 


flnclosare  1  in  No.  996.~Trao6lation.] 
Mr,  Calderon  y  Collantes  to  Mr,  Cushing, 

Ministry  ok  Statk, 
The  Palace,  Ajpril  11,  187C.    (Received  April  11,  8  p.  ra.) 
ExcKLLRNCV :  I  bave  the  honor  to  pass  to  the  bands  of  yonr  excellency  the  accom- 
panying copy  of  the  coramunioation  which,  nnder  this  date,  I  address  to  my  col- 
leaffne,  the  minister  of  war,  asking  him  to  be  pleased  to  dictate  the  opportune  orders, 
to  tne  end  that  there  be  initiated  in  this  capital  the  proceeding  in  conformity  with  the 
clause  of  the  protocol  of  Washington  to  which  the  said  commanicatiou  refers. 
I  avail  myself,  «&c., 

FERNANDO  CALDERON  Y  COLLANTES. 


(ludosare  in  I  in  No.  906.] 

Ministry  op  State. 

ExcRLLEXCY  :  The  grave  <}aestion  to  which  the  captnre  of  the  Virginius  in  the  waters 
of  the  island  of  Cuba  gave  rise  terminated  with  a  protocol,  signed  in  Washington  on 
the  29th  day  of  November,  ld73,  between  Rear- Admiral  Don  Jos^  Polo  de  Bernab^  as 
the  representative  and  en vov  extraordinary  and  minister  plenipotentiary  of  Spain  near 
that  government,  and  Hamilton  Ffsh,  as  tne  Secretary  oi  State.  One  of  the  clauses  of 
that  protocol  is  literally  as  follows: 

**It  being  understood  that  Spain  will  proceed,  according  to  the  second  proposition 
made  to  General  Sickles,  and  communicated  in  his  telegram  read  to  Admiral  Polo  on 
the  27th  instant,  to  investigate  the  conduct  of  those  of  her  authorities  who  have  in- 
fringed Spanish  laws  or  treaty-obligations,  and  will  arraign  them  before  competent 
courts  ana  inflict  punishment  on  those  who  may  have  offended. '^ 

Subsequently,  in  the  note  addressed  on  the  dd  day  of  December,  1874,  by  our  minister 
of  state  to  the  minister  plenipotentiary  of  the  United  States  at  this  court,  a  statement 
was  made,  which  is  also  literally  as  follows : 

'^  The  government  desires  and  isdisDosed  to  comply  in  every  point  with  all  the  stipu- 
latious  contained  in  the  protocol  of  the  29th  of  November,  1873  (which  is  the  one  I 
have  just  cited) ;  and  considering  the  contents  of  the  second  proposition  made  by  {sic) 
your  excellency's  predecessor Jn  your  legation  as  one  of  the  elements  of  the  comple'te 
and  final  settlement  of  the  question  which  occupies  us,  it  will  proceed  to  give  the 
proper  orders,  to  the  end  that,  by  the  competent  tribunal,  shall  be  instituted  an  inquiry 
with  respect  to  the  conduct  of  the  authorities  of  Santiago  de  Cuba  who  intervened  in 
the  oondnct  of  the  trial  and  sentence  of  the  American  citizens  who  were  executed  in 
that  city,  exacting  of  them  the  responsibility  which  they  may  have  incurred  for 
infractions  of  law  or  of  international  treaties." 

The  present  is  not  the  fitting  occasion  for  examining  the  protocol  referred  to;  it  suf- 
fices to  know  that  it  constitutes  an  obligation  on  the  part  of  the  Spanish  Government, 
ratified,  although  it  was  not  necessary  to  do  so  in  order  to  comprehend  that  it  must  be 
religiously  fulfilled  with  promptitude  and  in  good  faith,  although,  for  causes  foreign. 
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doubtless,  to  the  will  of  the  government  of  His  Majesty,  it  has  not  yet  come  to  be  exe- 
cuted after  the  lonj;  period  of  time  which  has  elapsed.  This  is  demanded  by  the  con- 
sideration and  respect  which  we  owe  to  all  friendly  nations  and  governmeuts,  and  by 
the  honor  of  Spain,  involved  in  the  loyal  fulfillment  of  her  pledges. 

With  this  object,  there  was  requested,  through  the  worthy  prMeceseor  of  yoar  excel- 
lency, a  report  (informe)  from  the  supreme  council  of  war,  and  the  latter,  in  ita  tarn, 
called  for  it  from  the  fiscal  tribunal  of  the  same  branch  of  service  in  the  island  of 
Cuba ;  which  report  has  not  yet  been  rendered. 

This  delay  cannot  justify  the  backwardness  of  the  fulfillment  of  the  compact  made 
with  the  Government  of  the  United  States ;  and  therefore,  by  order  of  His  Majesty  the 
King,  (whom  may  God  guard  I )  I  have  the  honor  to  address  myself  to  your  excellency, 
in  order  that  yon  be  pleased  to  dictate  the  opportune  orders  to  the  end  that  there  b« 
immediately  initiated  iu  this  capital  the  proceedings  in  conformity  with  the  above- 
inserted  clause  of  the  protocol  of  Washington. 

This  being  done,  the  fiscal  of  the  tribunal,  or  else  the  person  who  may  be  named 
according  to  the  prescriptions  of  onr  military  law,  can  call  for  the  data  and  docamente 
of  reports  which  he  may  judge  necessary  in  order  to  insure  the  justice  of  the  finding 
which  may  result ;  and  even  if  it  should  appear  that  it  is  another  tribunal  which  oagbt 
to  have  cognizance  in  the  matter,  there  can  and  should  be  remitted  to  the  latter,  accord- 
ing to  the  legal  prescription»and  incontrovertible  j  nrisprndence  in  this  respect,  the 
papers  and  proof  which  may  have  been  obtained. 

The  gravity  and  urgency  of  this  matter  lead  me  to  hope,  in  view  of  the  enlighten- 
ment and  rectitnde  of  your  excellency,  that  you  will  not  delay  the  adoption  of  the 
measures  I  have  just  indicated,  commnnicating  the  same  to  nie,  in  order  that  I  may 
make  them  known  to  the  minister  plenipotentiary  of  the  Unit-ed  States  at  this  coart. 

Grod  grant  your  excellency  many  years. 

The  Palace,  April  11, 1876. 

FERNANDO  CALDERON  Y  COLLANTES. 

The  Sefior  Minister  of  War. 


[Inclosnre  9  in  No.  906.] 

Mr.  Cuahitig  to  Mr,  Calderon  y  CoUanies. 

Legation  of  the  United  States, 

Madrid,  April  12, 1876. 

Sir  :  I  have  received  with  lively  satisfaction  your  excellency's  note  of  the  lltb 
instant,  informing  me  of  the  decisive  step  adopted  in  the  affair  of  Santia^go  de  Cubaf 
and  have  lost  no  time  in  communicating  the  same  to  my  government,  which  will  not 
£Bkil  to  see  hi  this  act  proof  of  the  good  faith  and  sense  of  justice  of  His  Migesty's  gov- 
ernment. 

Your  excellency's  communication  to  the  ministry  of  war  sets  forth  in  language  un- 
answerable the  considerations  of  national  honor  which  induce  the  present  action.  1 
cannot  permit  myself  to  doubt  that  not  those  weighty  considerations  only,  bat  the 
sentiment  of  public  duty  as  well,  for  which  his  excellency  the  minister  of  war  is  so 
highly  distinguished,  will  impel  him  to  give  immediate  effect  to  this  explicit  instance 
of  the  King's  government  in  the  premises.  Will  your  excellency  permit  me  to  add 
some  pertinent  suggestions? 

The  government  of  His  Majesty  has  thus  far  been  eminently  one  of  national  repara- 
tion, of  political  reoonstitution,  of  social  reorganization  for  mnch-afflicted  Spain.  It 
has  victoriously  subdued  armed  rebellion  in  Valencia,  Catalo&a,  Navarra,  and  the 
Basque  provinces.  It  has  maintained  domestic  order  in  the  residue  of  Spain.  It  has 
resolutely  eucountered  that  greatest  of  all  other  dangers  for  Spain  in  modem  times, 
the  convocation  of  the  C6rtes  and  the  discussion  of  a  new  written  constitution.  It  sin- 
cerely aims  to  accomplish  the  great  and  difficult  object  of  reconciling  freedom  with 
order,  tolerance  with  religion.  It  desires  that,  withont  ceasing  to  cultivate  manifesta- 
tions of  high  intelligence,  eloquence,  literature,  science,  the  fine  arts,  Spaniards  should 
learn  also  to  cultivate  material  interests  in  common  with  the  other  ^at  peoples  of 
Europe.  It  labors  to  counteract  the  hereditary  predisposition  of  Spaniards  to  revolts, 
to  insurrections,  to  civil  war,  and  to  persuade  them  to  believe  that 

Peace  bath  her  viotories  no  leas  renowned  than  war. 
In  fine,  His  Majesty's  government  would  fain  lead  Spain  onward  and  upward  to  her 
merited  seat  in  the  grand  concert  of  the  civilized  natiohs  of  the  world,  through  the 
"  golden  gate"  of  dignity,  honor,  and  self-respect;  to  do  which  it  needs  that  she  shall 
at  all  hazards  acquire  stability  of  domestie  government ;  that  she  shall  cease  to  aqoan- 
der  her  resources  in  sterile  civil  wars;  in  fine,  that  she  shall  possess  herself  io  order 
that  her  voice  may  again  be  as  potential,  if  not  as  it  was  in  the  heroic  days  of  the 
Catholic  kings  and  of  Charles  I,  yet  at  least  as  much  so  as  in  the  hardly  less  glorious 
ones  of  Charles  IIL  .  , 
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Are  uot  such  the  lofty  and  patriotic  aspirations  of  His  Majesty  and  of  bis  govern- 
ment f  I  know  they  are.  And  hence  it  is  that  to-day  Spain  receives  from  all  the  for- 
eign powers  of  Europe  and  America;  monarchical  and  republican  alike,  testimonies  of 
reawakening  confidence,  such  as  she  has  not  heretofore  enjoyed  since  the  commence- 
ment of  her  public  disasters  in  the  flagitious  invasion  of  her  by  foreign  armies  in  the 
execution  of  the  semi-insane  projects  of  ambition  of  the  Emperor  Napoleon. 

Will  Spain  succeed  in  this  mighty  effort  to  at  length  repossess  herself,  and  so  to  con- 
vert the  hopes  of  other  nations  respecting  her  into  assured  faith  T  I  sincerely  trust 
that  she  will ;  and  this  last  act  of  His  MAJesty's  government  encourages  me  in  this 
respect.  For  permit  me  to  say  not  the  United  States  only,  but  other  powers  also,  have 
been  waiting  for  more  than  two  years  in  solicitous  expectation  of  901110  ^vernment  in 
Spain  having  will  and  strength  to  execute  international  conventions  involving  the 
possible  censure  of  an  officer  of  the  Spanish  army. 

The  United  States,  Great  Britain,  Germany,  do  not  hesitate  to  try,  to  cashier,  and,  if 
need  be,  to  execute  an  officer  of  the  army  or  navy  guilty  of  dereliction  of  duty,  especi- 
ally if  the  act  be  injurious  to  foreign  powers. 

We  of  the  United  States,  republic  as  we  are,  have  done  this  repeatedly,  and  in  sig- 
nal cases  at  the  instance  of  Spain.  And  shall  regenerated  Spain  fail  in  this  respect  f 
No,  says  my  government;  no,  say  other  government^,  not  if  she  has  in  truth  entered 
on  the  path  of  n*generation.  .  • 

I  touch,  and  but  touch,  on  a  point  of  the  domestic  policy  of  Spain,  because  it  is  of 
the  esseuce  of  the  pending  question  between  the  two  governments. 

It  may  be  that  the  considerations  adduced  in  this  not«  are  outside  of  the  cold  and 
stiff  commonplaces  of  ordinary  diplomatic  discussion.  Be  it  so.  But  those  considera- 
tions do  but  present  the  true  arguments  on  which  the  pending  question  turns.  And 
must  the  discussion  between  two  friendly  governments  be  so  restricted  by  vain  diplo- 
matic forms  as  to  be  forced  to  pretermit  all  arguments  of  reality  and  truth?  No;  a 
thousand  times  no ;  provided  the  two  governments  sincerely  desire,  as  we  do,  to  main- 
tain good  understanding. 

In  other  fields  of  discussion  we  make  use  of  the  arguments  which  the  conditions  of 
the  question  require  and  which  we  deem  the  best  fitted  to  express  our  own  conviction 
and  to  produce  similar  conviction  in  the  minds  of  others.  Why,  in  the  most  important 
of  all  discussions,  diplomatic  argument  between  sovereign  states,  involving,  of  course, 
possible  issues  of  peace  and  war,  should  we  be  deprived  of  the  full  use  of  reason  f 

Thus  to  sacrifice  substance  to  supposed  exigencies  of  mere  form  would  be,  according 
to  one  of  the  current  proverbs  of  my  country,  to  represent  the  drama  of  "  The  Prince 
of  Denmark''  with  the  part  of  Hamlet  omitted ;  or,  localizing  the  illustration,  to^give 
**  La  vida  es  suefio."  leaving  out  the  prince. 

I  venture,  thererore,  with  reservation  at  the  same  time  of  all  [lossible  intention  of 
respect  for  His  Magesty's  government  acd  for  your  excellency,  to  put  forward  what,  in 
my  opinion,  is  the  impressive  aspect  of  the  present  subject,  and  which  it  would  be 
insincere  in  me  not  to  express  in  plain  words,  in  a  conjuncture  where  distinct  percep- 
tion of  the  truth  is  of  equal  moment  to  both  governments. 

Meantime^  assume  that  the  ministry  of  war  will  promptly  respond  to  the  Incitation 
addressed  to  it  by  your  excellency,  and  that  thus  an  apparently  limited,  but  really 
grave,  question  will  cease  to  encumber  the  relations  of  our  respective  governments. 

I  augur  still  more  good  from  this  manly  act,  namely,  that  His  Majesty's  government 
will  now,  relieved  as  it  is  of  its  enormous  burden  of  civil  war  in  the  Peninsula,  incline 
itself  to  adopt  wise  measures  for  the  termination  of  the  deplorable  contest  in  Cuba, 
which,  while  pre-eminently  calamitous  for  Spain,  is  likewise,  although  in  a  less  degree, 
a  calamity  for  the  United  States. 
1  avail  myself,  4&c., 

C.  GUSHING. 


No.  4. 
Mr.  Gushing  to  Mr.  Fish. 

No.  918.]  Legation  op  the  United  States, 

Madridj  April  21, 1876. 
81E :  Please  to  receive  herewith  copy  and  traDslation  of  a  note  from 
the  minister  of  state,  in  response  to  mine  of  the  12th  instant  regarding 
Bnrriel,  transmitted  to  jou  with  my  No.  906. 
I  have,  &c., 

C.  GUSHING. 
The  Hon.  Hamilton  Fish, 

Secretary  of  State.  ^  , 
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[Appendix  B,  No.  918.] 

Mr,  Calderan  y  Collantes  to  Mr,  Cushing, 

Ministry  ok  State, 
Macbnd,  April  19,  1876.    (Received  April  20,  1676.) 

KxcELLEXCY  :  SiR :  With  no  less  satisfaction  than  that  wherewith  yonr  exoellcor.- 
assares  me  yon  received  my  note  of  the  llth  of  the  carrent  month,  have  I  received  than 
of  your  excellency  of  the  12th,  since  nothing  can  he  more  in  correspondence  with  my 
lively  and  ardent  aspirations  than  to  see  drawn  closer  day  by  day  the  cordial  relatioiii 
between  the  United  States  and  Spain. 

^  Far  from  feeling  snrprise  at  the  form  and  style  in  which  yonr  excellency  so  ably  as 
well  as  so  honorably  conducts  the  important  affairs  commit te«l  to  you,  and  in  which 
your  notes  are  couched,  no  less  than  the  form  and  style  which  you  employ  in  yonr 
diplomatic  conversations  with  me,  I  applaud  them  sincerely,  and  oonfess  Uiat  tbej 
have  contributed  with  ^reat  efficiency  toward  setting  in  the  favorable  state  in  which 
the^  now  are  the  relations  between  the  Government  of  the  Union  and  that  of  Hi.<« 
Majesty. 

I  venture,  therefore,  to  beg  of  your  excellency  that  you  will  continue  to  employ 
them,  certain  of  their  always  being  very  well  received,  because,  while  not  codiin^c 
short  (and  this  fear  cannot  be  entertained)  of  the  duties  of  mutual  consideration  and 
respect,  the  foundation  and  substance  of  things  ought  not  to  be  sacrificed  to  determinate 
formulas. 

Conforming  in  every  respect  with  the  opinion  of  your  excellency,  I  avail  myself  nf 
this  opportunity  to  reiterate  to  yon  the  assurances  of  my  most  dtstiuguished  consider- 
ation. 

FERNDO.  CALDERON  Y  COLLANTES. 

The  MiNsrER  PLK^-I^OTKNTIARr  of  the  United  States, 


No.  5. 

Mr.  Gushing  to  Mr.  Fish. 

No.  921.]  Legation  of  the  United  States, 

Madrid^  April  21, 1876.  (Received  May  8.) 
Sir:  I  have  jnst  received  from  the  minister  of  state  a  note,  dated  to- 
day, copy  and  translation  of  which  are  annexed  hereto,  informing  me 
that  the  snpreme  council  of  war  has  declared  itself  com|)etent  to  try  the 
case  of  Barriel,  and  has  formally  instituted  the  corresponding  proceed- 
ings and  appointed  a  prosecuting  officer  and  secretary. 
I  have,  &c., 

c.  coseiNG. 


[InclMare  in  No.  921.— Translation.] 
Mr,  Calderoti  y  CoUanies  to  Mr,  Cashing, 

Ministry  op  Statk, 
Madrid,  April  21, 1876.    (Received  April  21,  3.30  p.  m.) 

Excellency  :  Sir  :  I  have  the  honor  to  inform  vonr  excellency  that,  in  virtae  of  th^ 
commanication  which  I  passed  to  the  ministry  of  war,  and  of  which  I  transmitted  %» 
year  excellency  literal  copy,  claiming  the  immediate  fulfillment  of  the  conyentioa  with 
the  government  so  worthily  represented  by  your  excellency  at  this  court,  contained  in 
the  protocol  signed  at  Washington  on  the  29th  day  of  November,  1873,  concerning  the 
judicial  proce^ipgs  affainst  those  who  may  prove  to  be  cnlpable  for  the  oonseqnencfft 
to  which  the  seizure  of  the  Virffinius  gave  nse,  the  supreme  ooancil  of  war,  to  which 
the  seHor  minister  of  that  department  passed  my  above-mentioned  communloatlon,  ha» 
declared  itself  competent  to  have  cognizance  of  the  cause. 

In  initiation  thereof,  and  in  consideration  of  its  importance,  it  has  appolDted  as  fisraJ 
in  the  cause  the  robed  minister  of  the  same  supreme  council,  Don  Carlos  AiMlinaiio 
Fernandez  de  Sonza,  and  as  secretary  him  who  already  is  secretary  of  that  high  body, 
Brigadier  Don  Francisco  Aguirre. 
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AVitb  this  remains  falfiUed  on  the  part  of  the  goyemment  of  His  Migesty  the  obli- 
gation which  waa  contracted  toward  the  Government  of  the  United  States  by  the 
aforesaid  protocol  of  November,  1873.  The  rest  remains  exclusively  in  the  charge  of 
the  snpreme  conncil,  which  is  the  most  elevated  body  in  its  department  in  our  country, 
and  which,  os  a  tribonal  of  Justice,  will  proceed  according  to  its  nsa^,  and  with  abso- 
lute independence  of  the  executive  power,  in  the  pursuance  of  the  prmciple  universally 
recognized  in  countries  governed  by  liberal  institutions. 

In  the  midst  of  the  pain  caused  to  me  by  the  memory  of  the  acts  which  gave  origin 
to  the  before-mentioned  protocol,  it  is  a  source  of  satisfaction  to  me  that  It  is  the  gov- 
ernment of  which  I  have  the  honor  to  form  part  which  gives  due  ful611nient  thereto  as 
a  proof  of  the  honorability  and  loyalty  wherewith  it  endeavors  to  fultili,  and  will  fulftll, 
all  oblifi^ations  contracted. 

I  avail  myself  of  this  occRsion  to  reiterate  to  your  excellency  the  assurances  of  my 
most  distinguished  consideration. 

FERNANDO  CALDERON  Y  COLLANTEa 

The  Minister  Plenipotentiary  of  ike  Untied  StaieF. 


No.  6. 
Mr.  Fish  to  Mr.  Cushing. 

No.  365.]  Department  of  State, 

Washington^  May  17, 1876. 

Sir:  I  have  the  honor  to  acknowledge  the  receipt  of  yoar  dispatches 
018  aud  921,  in  reference  to  the  CKse  of  Burriel. 

With  yonr  No.  92L  is  inclosed  a  note  from  the  minister  of  state  bear- 
ing date  the  2l8t  April  nltimo,  informing  yon  that  the  supreme  council 
of  war  has  declared  its  competency  to  have  cognizance  of  the  case  of 
Bnrriel,  and  has  appointed  a  fiscal  and  a  secretary  for  its  prosecation. 
The  minister,  thereupon,  says:  *'With  this  remains  fulfilled,  on  the 
part  of  the  government  of  His  Majesty,  the  obligation  which  was  con- 
tracted toward  the  Government  of  the  United  States  by  the  aforesaid 
protocol  of  November,  1873";  and  adds,  that  the  rest  remains  exclu- 
sively in  the  charge  of  the  supreme  council,  which  will  proceed  with 
absolute  independence  of  the  executive  power. 

Although  tlie  exact  words  of  the  note  of  the  minister  of  state  would 
seem  to  imply  that  the  discovery  of  a  tribunal  having  jurisdiction  of  the 
case,  and  the  appointment  of  a  fiscal  and  secretary,  is,  of  itself,  a  per- 
formance of  the  obligation  assumed  in  the  protocol,  it  is  not  appre- 
hended that  such  was  the  intention  of  the  minister  of  state.  The  proto- 
col of  November  29  provided  that  *'  Spain  will  proceed  according  to 
the  second  pro|>osition  made  to  General  Sickles,  and  communicated  in 
bis  telegram  read  to  Admiral  Polo  on  the  27th  instant,  to  investigate 
the  conduct  of  those  of  her  authorities  who  have  infringed  Spanish  laws 
or  treaty  obligations,  and  will  arraign  them  before  competent  courts  and 
inflict  punishment  on  those  who  may  have  ofifended."  The  Government 
of  Spain  has,  as  it  appears,  now  only  determined  on  the  tribunal  before 
which  the  parties  can  be  arraigned,  and  through  which  proper  punish- 
ment can  be  inflicted ;  and  in  so  doing  Spain  has,  after  a  delay  of  two 
years  and  a  half,  taken  a  preliminary  step  toward  the  fulfillment  of  her 
obligations  by  this  protocol.  I  have  not  learned  as  yet  that  any  person 
has  been  arraigned  before  the  tribunal  in  question,  much  less  that  any 
investigation  has  been  had  or  any  punishment  inflicted.  The  Govern- 
ment of  the  United  States  has  been  anable  to  comprehend  any  good 
reason  for  delay,  and  receives  with  satisfaction  the  intelligence  tbat 
Spain  has  taken  this  preliminary  step  referred  to,  but  it  is  hoped  that 
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it  is  not  intended  to  be  stated  that  this  step  so  taken  is  the  performance 
of  the  entire  obligation,  and  that  the  Government  of  Spain  will  appre- 
ciate that  her  obligation  is  to  arraign  the  individuals  who  have  offended, 
and  to  punish  those  who  have  violated  her  laws  and  treaty  obligations. 

In  order  that  no  doubt  may  exist  on  this  question,  yon  are  instructed 
to  call  tbe  attention  of  the  minister  of  state  to  these  expressions  in  his 
note,  and  to  convey  the  hope  of  this  government  that,  after  the  delay 
which  has  occurred  in  these  preliminary  steps,  the  remainder  of  the 
obligation  will  be  promptly  fulfilled. 

While  the  United  States  has  made  no  claim  that  the  executive 
should  control  the  tribunal  and  its  decision,  there  can  be  no  doubt  that 
tbe  obligation  assumed  requires  that  the  matter  be  proceeded  with,  and, 
if  the  parties  be  found  guilty,  that  they  be  punished.  An  initiation  of 
an  investigation  cannot  be  a  performance. 
I  am,  &c., 

HAMILTON  FISH. 


No.  7. 

JIfr.  Gushing  to  Mr.  Fish. 

No.  981.]  Legation  op  the  United  States, 

Madrid,  June  ;2, 1876.  (Received  June  29.) 
Sib:  Bearing  in  mind  that  the  officers  of  the  Tornado,  equally  with 
D.  Juan  Burriel,  in  fact  if  not  in  official  responsibility,  and,  indeed,  with 
anteriority  to  him  in  the  course  of  events,  are  implicated  in  the  execu- 
tion of  the  ship's  company  and  the  passengers  of  the  Virginias,  it  is 
interesting  that  the  legal  proceedings  in  the  cause  have  taken  another 
step,  it  being  announced  that  ^'  the  expediente  drawn  up  on  account  of 
the  occurrences  on  board  the  Tornado,  after  the  capture  of  the  Vir- 
ginius,  have  been  i*eferred  for  report  to  the  supreme  tribunal  of  tbe 
navy.** 

I  have,  &c., 

0.  GUSHING. 


No.  8. 

Mr.  Gushing  to  Mr.  Fish. 

No.  1169.]  Legation  op  the  United  States, 

Madrid,  February  8,  1877. 
Sir  :  I  called  on  the  minister  of  state  yesterday  for  the  special  pur- 
pose of  reminding  him  of  the  case  of  Burriel,  and  expressing  to  him,  as 
I  did,  the  urgent  necessity  of  my  being  enabled  to  give  explanations  to 
you  of  the  progress  of  the  case  to  arrive  before  the  close  of  the  admin- 
istration of  President  Grant. 

He  took  note  of  my  observations,  and  promised  to  give  me  the  de- 
sired information  at  our  next  interview. 
I  have,  &c., 

O.  GUSHING. 
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No.  9. 

Mr.  Cmhing  to  Mr.  Fish. 

No.  1187. J  Legation  of  the  United  States, 

Madrid,  February  22;  1877. 

Sib  :  I  apprised  vou  io  my  No.  1169,  of  the  8tb  instant,  of  my  having, 
in  i>er$onal  i^nference,  expressed  to  the  minister  of  state  the  necessity 
of  my  being  able  to  convey  to  you  some  explanation  of  the  present  state 
of  the  proceedings  against  the  military  authorities  of  Santiago  de  Cuba 
in  the  matter  of  the  Yirgiuius,  and  of  his  promise  to  procure  for  me  the 
desired  information. 

In  consequence  of  all  which,  Mr.  Silvela  allowed  me  to-day  to  make 
transscript,  of  which  copy  and  translation  are  annexed,  of  a  communi- 
cation addressed  to  him,  on  the  20th  instant,  by  LieutenantGeneral 
Marchesi,  president  of  the  supreme  council  of  war,  before  which  the 
proceedings  are  pending. 

I  observe  that  General  Marchesi,  apart  from  his  high  military  rank 
and  the  important  official  position  which  he  occupies,  is,  among  the 
personages  of  his  class,  the  most  esteemed  and  respected  in  Spain. 

Hence,  in  view  of  the  statement  he  makes  of  the  progress  of  the 
cause,  and  of  the  pros|>ect  of  its  early  conclusion,  we  may  confidently 
believe  h's  assurance  that  the  proceedings  are  not  colorable  merely,  but 
conducted  seriously  and  in  good  faith. 

And  if  ihe  inquiry  shall  have  been  completed  within  a  year  or  so  of 
the  time  of  its  initiation,  that  is,  April,  1876,  it  will  constitute  an  ex- 
ample of  dispatch  in  such  matters  quite  unaccustomed  in  Spain. 

1  have  reason  to  believe  that,  while  Burriel  and  the  other  officers  im- 
plicated labored  to  stave  off  the  investigation  prior  to  the  time  when  it 
was  made  im|)erative  by  royal  order,  yet  that,  since  then,  the  same 
persons  have  been  rather  desirous  to  see  it  expedited  and  concluded. 

It  will  not  be  impertinent  for  me  to  say  that  the  delay  in  receiving 
data  from  Cuba  in  this  affair  reminds  me  of  the  disorder  and  confusion 
which  the  insurrection  in  that  island  has  introduced  into  all  its  relations 
with  the  metropolis;  as  illustrated  by  the  fact,  which  I  learned  in  mak- 
ing some  inquiries  today  on  another  subject,  that,  w^hile  the  public 
accounts  of  receipts  and  expenditures  for  the  island  of  Puerto  Rico  have 
been  received  for  auditing  and  controlling  in  the  Tribunal  de  Cuentas 
down  to  1875,  none  have  been  received  since  1870  from  the  island  of 
Cuba. 

1  have,  &c.,      « 

C.  CCTSniNG. 


[loclosorelD  No.  lidT.— Translation.] 

LUutenanl-General  Marchesi  io  Mr.  Silvela, 

[Private.] 

Supreme  Council  of  War. 
Dear  Sir  and  Distinguished  Friend:  Having  before  me  yonr  very  polite  letter 
of  tbe  17th  instant,  I  bad  brought  to  me  for  inspection  the  summary  proceedings, 
which,  since  the  15th  of  April  of  last  year,  have  been  followed,  in  this  council,  over 
which  1  preside,  in  obedience  to  the  royal  order  of  the  12th  of  the  same  month, 
to  the  end  of  duly  fulfilling  the  compact  with  the  United  States  in  the  protocol  ex- 
ecuted in  Washington  on  the  29th  of  November,  1873,  and  with  the  object  of  ascertaining 
whether  the  military  authorities  Santiago  de  Cuba,  who  took  part  in  the  substan- 
tiation of  th«>  process  and  nenteuce  of  the  passengers  of  the  steamer  Virgiuius  executed 
H.  Ex.  72 2  ,  , 
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in  that  city,  infringed  Spanish  laws  or  international  stipulations  with  respect  to  Amer 
ican  citizens. 

From  the  examination  of  that  canse,  which,  in  effect  is  institnted  hy  the  robed  min- 
ister of  this  council,  Don  Carlos  Apolinario  Fernandez  de  Soaza,  as  juez  inttnLdBr 
(judge  instmctor),  and  of  which  he  gave  account  to  the  same  conoci)  in  fhll  meetiDe 
several  months  ago,  it  appears  that,  being  subsequently  passed  to  the  military  and 
robed  fiscals,  the  latter  asked  as  necessary  that  documents  and  antecedents  on  record 
in  Cuba  should  be  sent  for,  for  which  reason  they  were  called  for  from  the  anthoritieB 
of  that  Antilla ;  and  their  remission  has  Jost  been  recalled  to  mind. 

As  thejiie?  inBtrwAor  informs  me,  those  antecedents  are  alone  wanting  in  order  to  be 
able  to  terminate  the  investigation,  so  that  it  is  to  be  hoped  that  very  soon  this  coaoeil 
may  form  its  judgment  thereon  and  dictate  its  decision  in  justice,  which  I  shall  have  the 
honor  to  communicate  to  yon  officially  through  the  channel  of  the  minister  of  war,  so 
that  yon  may  inform  the  representative  of  the  United  States  thereof,  and,  as  is  yoor 
desire,  demonstrate  anew  to  him  that  Spain  does  not  fail  in  obligations  which  she  onee 
assumes. 

I  could  well  have  wished  that  the  remoteness  of  the  place  where  the  aet  took  place, 
and  the  multitude  of  antecedents,  which  it  haa  been  necessary  to  assemble  for  the  for- 
mation of  a  carefully  considered  and  upright  judgment,  might  have  allowed  of  its  be- 
ing at  the  same  time  as  speedy  as  my  desire. 

1  have,  by  reason  of  ttiis  occasion,  the  pleasure  of  repeating  myself  your  always 
affectionate  friend  and  obedient  servant,  Q.  B.  S.  M., 


Februart  20, 1877. 

His  Excellency  the  Mikistrr  of  State. 


JOSfi  MARIA  MARCHES!. 


No.  10. 

Mr.  Eearts  to  Mr.  Cushing. 

No.  526.]  Department  of  State, 

Waahingtony  March  21, 1877. 

Sib  :  Yoar  No.  1187  has  been  received.  It  transmits  a  copy  of  a  re- 
port from  the  supreme  council  of  war  to  the  minister  of  state,  concerDlDg 
the  progress  which  has  been  made  in  the  investigation  into  the  conduct 
of  General  Burriel  and  the  other  persons  responsible  for  the  execution 
of  the  prisoners  taken  on  the  Virginius,  in  accordance  with  the  protocol 
of  November  29, 1873.  From  this  report  it  appears  that  the  authorities 
to  whom  the  investigation  has  been  intrusted  have  demanded  "  that 
documents  and  antecedents  on  record  in  Cuba  should  be  sent  for ;"  that 
these  have  been  called  for  from  the  authorities  in  Cuba,  and  as  no  re- 
sponse has  been  received  the  matter  has  been  re(&lled  to  the  attention 
of  those  authorities. 

It  would  therefore  seem  that  little,  if  anything,  has  practically  been 
accomplished  before  the  tribunal. 

I  could  have  hoped,  after  all  that  has  taken  place  with  reference 
to  this  question,  that  the  authorities  in  Spain  might  have  been  fully  in- 
formed as  to  the  facts,  and  can  only  repeat  that  it  seems  dne  to  Spain 
as  well  as  to  the  United  States  that  the  obligations  of  this  protocol 
should  be  at  least  fulfilled. 
I  am,  &c., 

WM.  M.  EVARTS. 
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No.  11. 
Jf r.  Gushing  to  Mr.  Evarts, 

No.  1216.]  Legation  of  the  United  States, 

Madrid^  April  4, 1877. 

Sib  :  Since  my  dispatch  No.  1169,  on  the  subject  of  Barriel,  I  have 
had  an  interview  with  Lieutenant-General  Marchesi,  president  of  the 
supreme  council  of  war,  which  confirms  my  impression  of  the  good 
faith  of  the  action  of  that  body,  as  stated  in  that  dispatch. 

The  slowness  of  proceeding  in  all  criminal  cases  of  the  class  which 
we  call  ^^  state  trials"  is  proverbial  in  Spain. 

An  example  of  it  is  now  before  me  in  the  case  of  General  Nouvllas, 
charged  with  misconduct  in  the  field  in  1873,  which  case  now,  at  the  end 
of  nearly  four  years  of  preparatory  proceedings,  has  but  just  reached 
the  point  of  hearing. 

The  proceedings  against  the  assassins  of  General  Prim,  commenced 
in  1871,  are  still  pending. 

So  are  those  instituted  in  1872  against  the  persons  who  attempted  to 
assassinate  King  Amadeo. 

These  delays  are  the  subject  of  frequent  complaint  in  Spain,  among 
law-writers,  and  in  the  newspaper  press,  of  which  an  example  is  an- 
nexed in  some  remarks  of  an  eminent  jurist,  D.  Francesco  Lastres. 
I  have,  &c., 

C.  GUSHING. 


No.  12. 

[TranslatioD.— From  the  Diario  de  U  Harina,  Harana,  January  15, 1878.] 
DBATH. 

As  we  have  seen  with  refinret  in  the  Madrid  journals,  there  has  died  the  most  excel- 
lent Selior  Field  Marshal*  Don  Jaan  Barriel,  president  of  the  qualifying  junta  of  the 
mobiliarr  corps  organized  dnring  the  epoch  of  the  civil  war,  and  which  office  he  held 
at  the  time  of  his  death,  and  late  governor  of  Matanzas  and  Santiago  de  Cuba,  in 
which  latter  city  he  gave  proofs  of  the  firmness  of  his  character  in  the  events  which 
supervened  when  the  filibuster  Yirginius  was  seized  in  those  waters.  May  the  earth 
be  light  upon  him ! 

*  Mariscal  de  Campo,  a  grade  corresponding  to  our  major-general ;  the  next  grade 
ab6ve  that  of  brigadier-general.    General  Burrlel  died  December  24, 1877. 
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